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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] Our Invention relates to a readable and writa- 
ble optical disc, and to a method for recording and a 
method for reproducing this optical disc. More particu- 
larly, our invention relates to an optical disc for recording 
multimedia data including moving picture data, still im- 
age data, and audio data, and to a method for recording 
and a method for reproducing this optical disc. 

2. Description of the Related Art 

[0002] Rewritable optical discs have for years had a 
maximum storage capacity of approximately 650 MB, 
but this has been changed by the development of phase 
change type DVD-RAM discs with a capacity of several 
gigabytes. Combined with the adoption of MPEG, and 
particularly MPEG-2, standards for encoding digital AV 
data, DVD-RAM Is widely anticipated as a recording and 
reproducing medium with application in the AV Industry 
as well as the computer industry. More specifically, 
DVD-RAM media are expected to replace magnetic 
tape as the storage medium of choice for AV recordings. 

A. DVD-RAM 

[0003] Increases in the storage density of rewritable 
optical disc media over the last few years has made It 
possible to use such media for applications ranging from 
storing computer data and recording audio data to re- 
cording image data, including movies. 
[0004] The signal recording surface of a conventional 
optical disc is typically formatted with lands and 
grooves, one of which is used as a guide groove for sig- 
nal recording and reproducing. The data signal is then 
recorded using only the land or the groove. With the ad- 
vent of the land and groove recording method, however, 
It became possible to record signals to both the land and 
groove. This development approximately doubled the 
storage capacity of the disc (see Japanese Unexamined 
Patent Application {kokaf) 8-7282). 
[0005] Further development of a zone CLV (constant 
linear velocity) method simplified and made It easy to 
implement a CLV recording and reproducing technique, 
an effective means of further increasing the recording 
density. (See Japanese Unexamined Patent Application 
(kokaf) 7-93873). 

[0006] A majortopic leftforf uture development is how 
to use such potentially high capacity optical disc media 
to record AV data containing Image data to achieve new 
functions and performance far surpassing conventional 
AV products 

[0007] With the introduction of high capacity rewrita- 
ble optical disc media, optical discs are widely expected 



to replace conventional tape media for recording and re- 
producing AV content. The transition from tape to disc 
recording media is also expected to greatly affect both 
the performance and functions of AV recording and re- 

5 producing products. 

[0008] One of the greatest benefits of a transition to 
disc is a significant improvement in random access per- 
formance. While random access to tape content is pos- 
sible, It generally takes on the order of minutes to rewind 

10 a full tape. This is several orders slower than the typical 
seek time of optical disc media, which is on the order ot 
at most several ten milliseconds. Tape is therefore con- 
sidered, for practical purposes, not to be a random ac- 
cess medium. 

« [0009] The random access capability of optical disc 
media has also made possible distributed, that Is, non- 
contiguous, recording of AV data, which is not possible 
with conventional tape. 

[0010] Fig. 38 is a block diagram of the drive device 

20 of a DVD recorder. As shown In Fig. 38, this DVD re- 
corder comprises an optical pickup 1 1 for reading data 
from the disc 10, an ECC (error correction code) proc- 
essor 12, track buffer 13, switch 14 for changing track 
buffer input/output, encoder 15, and decoder 16. An en- 

25 larged view of the disc 1 7 format is also shown. 

[001 1] As Indicated by the disc 1 7 format, the smallest 
unit used for recording data to a DVD-RAM disc is the 
sector, which Is 2 KB. Sixteen sectors are combined as 
one ECC block, to which the ECC processor 12 applies 

30 error correction coding. 

[0012] The track buffer 13 is used for recording AV 
data at a variable bit rate in order to record AV data to 
a DVD-RAM disc more efficiently. While the read/write 
rate (Va) to a DVD-RAM disc is fixed, the bit rate (Vb) 

35 of the AV data is variable, based on the complexity of 
the AV data content (e.g., Images If the AV data Is video). 
The track buffer 13 is used to absorb this bit rate differ- 
ence. This means that the track buffer 13 is unnecessary 
If the AV data bit rate is also fixed, as It is in the Video 

40 CD format. 

[0013] This track buffer 13 can be even more effec- 
tively used by dispersed placement of the AV data on 
the disc. This is explained with reference to Fig. 39. 
[0014] Fig. 39(a)showsthediscaddressspace. Ifthe 

<5 AV data is recorded divided between contiguous area 
A1 between addresses a1 and a2, and contiguous area 
A2 between a3 and a4 as shown in Fig. 39 (a), the AV 
data can be continuously reproduced by supplying data 
accumulated in the track buffer 13 to the decoder while 

50 the optical head seeks from a2 to a3. This is shown in 
Fig. 39 (b). 

[0015] Once reading AV data startsf rom a1 at time t1 , 
it is both input to the track buffer 1 3 and output from the 
track buffer 1 3 with data accumulating in the track buffer 
55 at the rate (Va-Vb), that is, the difference between the 
input rate Va to the track buffer and the output rate Vb " 
from the track buffer. This continues to address a2 at 
time t2. Assuming that the data volume accumulated to 
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the track buffer at this time is B(t2), data supply to the 
decoder can continue until the data B(t2) accumulated 
to the track buffer is depleted at time t3 at which reading 
resumes from address a3. 

[0016] In other words, if it is assured that a certain vol- 5 
ume of data (|a1 , a2]) Is read before a seek operation is 
performed, AV data can be continuously supplied to the 
decoder while the seek is in progress, 
[00171 R should be noted that this example considers 
reading, that Is, reproducing, data from DVD-RAM, but to 
the same concept applies for writing or recording data 
to DVD-RAM. 

[001 8] It will thus be obvious that insofar as a specified 
amount of data is recorded continuously to DVD-RAM 
disc, continuous reproduction and recording is possible *5 
even If the AV data is noncontiguously recorded to the 
disc. 

B. MPEG 

20 

[0019] A common AV data format Is described next 
below. 

[0020] As noted above; AV data Is recorded to DVD- 
RAM media using the MPEG international standard, al- 
so known as ISO/IEC 13818. 25 
[0021] Even though DVD-RAM discs have a large, 
plural gigabyte, capacity, this Is still not sufficient for re- 
cording uncompressed digital AV data. A way to com- 
press and record AV data is therefore necessary. MPEG 
(ISO/IEC 13818) is now widely used around the world 30 
for AV data compression. MPEG decoders (compres- 
sion/decompression ICs) have also been realized with 
advances In IC devices. This has enabled the DVD re- 
corder to handle MPEG compression and decompres- 
sion internally. ss 
[0022] MPEG signal processing Is able to achieve 
high efficiency data compression chiefly as a resuft of 
the following two features. 

[0023] First is that compression using a time correla- 
tion characteristic between frames (known as pictures *o 
in MPEG) Is used in conjunction with conventional com- 
pression using a spatial frequency characteristic for 
moving picture data compression . Each video sequence 
of an MPEG video signal stream is divided into one or 
more groups of pictures, each group of pictures com- 45 
prising one or more pictures of three different types: I- 
pictures (intraframe coded pictures), P-plctures (predic- 
tive-coded pictures, that is, intracoded with reference to 
a preceding picture), and B-pictures (bidirectionally pre- 
dictive-coded pictures, that is, intraframe coded with ref- so 
erence to preceding and following pictures). 
[0024] Fig. 40 shows the relationship between I, P, 
and B pictures. As shown in Fig. 40, P-pictures refer to 
temporally preceding I- or P-pictures in the sequence, 
while B-pictures refer to the first preceding and following 55 
i- or P-pictures. It should also be noted that because B- 
pictures reference an'upcomlng I- or P-picture, the dis- 
play order of the pictures may not match the coding or- 



der of the pictures in the compressed data bitstream. 
[0025] The second feature of MPEG coding Is that 
code size is dynamically allocated by picture unit ac- 
cording to the complexity of the image. An MPEG de- 
coder has an input buffer, and by accumulating data in 
this decoder buffer a large amount of code can be allo- 
cated to complex images that are difficult to compress. 
[0026] Three types of audio coding are used for the 
audio portion of a DVD-RAM recording: MPEG audio 
with data compression, Dolby Digital^ (also known as 
AC-3), and noncompressive linear pulse code modula- 
tion (LPCM). Both Dolby Digital^) and LPCM are fixed 
bit rate coding methods, but MPEG audio coding can 
select from several compression rates on an audio 
frame basis, although audio compression is not as high 
as video stream compression. 

[0027] The resulting compressed video and audio 
streams are multiplexedto asingle stream using a meth- 
od known as the MPEG system. Fig. 41 shows the or- 
ganization of an MPEG system stream. As shown In Fig. 
41 , each 2 KB sector comprises a pack header 41, pack- 
et header 42, and payload 43. The MPEG system thus 
has a hierarchical structure comprising packs and pack- 
ets. Each packet comprises a packet header 42 and 
payload 43. AV data is segmented from the beginning 
Into blocks of an appropriate size for storage to the pay- 
load 43. 

[0028] Referring to the AV data stored in the associ- 
ated payload 43, the packet header 42 contains a 
stream ID for identifying the data stored in the associat- 
ed packet, and a decoding time stamp (DTS) and pres- 
entation time stamp (PTS) identifying the decoding time 
and presentation time of the data contained In the pay- 
load in 90 kHz precision. If the decoding and presenta- 
tion are simultaneous, as in the case of audio data, the 
DTS can be omitted. 

[0029] A pack is a unit of plural packets-, in DVD-RAM, 
however, there is one pack for each packet, and each 
pack therefore comprises a pack header 41 and packet 
(containing a packet header 42 and payload 43). 
[0030] The pack header contains a system clock ref- 
erence (SCR) expressing with 27 MHz precision the 
time at which the data contained in this pack is input to 
the decoder buffer. 

[0031] An MPEGsystem stream thus comprised is re- 
corded one pack to a sector (= 204B bytes) on DVD- 
RAM. 

[0032] A decoder for decoding the above-noted 
MPEG system stream is described next below. Fig. 42 
is a block diagram of an exemplary decoder model 
(P_STD) of an MPEG system stream decoder. Shown 
in Fig. 42 are the system time clock (STC) 51 , that is, 
the internal reference clock for decoder operation; a de- 
multiplexer 52 for decoding (demultiplexing) thesystem 
stream; video decoder input buffer (video buffer) 53; vid- 
eo decoder 54; re-ordering buffer 55 for temporarily stor- 
ing I and P pictures for absorbing the difference in the 
coding (data) sequence and presentation sequence that 
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occurs between B pictures and I and P pictures; a switch 
56 for adjusting the output order of the l f P, and B pic- 
tures b uffered to the re-orderlng buffer 55; an audio de- 
coder 58; and audio decoder input buffer (audio buffer) 
57. 

[0033] This MPEG system decoder processes the 
above-noted MPEG system stream as follows. 
[0034] When the time indicated by the STC 51 and 
the SCR written to the pack header match, the pack Is 
input to the demultiplexer 52. The demultiplexer 52 then 
Interprets the stream ID In the packet header, and pass- 
es the audio stream and video stream contained In the 
payload data to the appropriate decoder buffers. The 
PTS and DTS are aiso read from the packet header. 
[0035] When the times indicated by the STC 51 and 
DTS match, the video decoder 54 reads and decodes 
the picture data from the video buff er 53. 1 and P pictures 
are stored to the re-ordering buffer 55 while B pictures 
are presented directly to screen. If the picture being de- 
coded by the video decoder 54 Is an I or P picture, the 
switch 56 switches to the re-ordering buffer 55 to output 
the previous I or P picture from the re-ordering buffer 
55; If a B picture is decoded, the switch 56 switches to 
the video decoder 54. 

[0036] Similarly to the video decoder 54, the audio de- 
coder 58 reads and decodes one audio frame of data 
from the audio buffer 57 when the PTS matches the STC 
51 (a DTS is not recorded for audio data). 
[0037] An exemplary method of multiplexing an 
MPEG system stream is described next with reference 
to Fig. 43. Note that a sequence of video frames is 
shown in Fig. 43 (a), the change in data storage to the 
video buffer Is shown In Fig. 43(b), atypical MPEG sys- 
tem stream Is shown in Fig. 43 (c), and an audio signal 
is shown in Fig. 43 (d). Each of Figs. 43 (a) to (d) are 
shown on a common time base (horizontal axis). The 
vertical axis in Fig. 43 (b) indicates the amount of data 
stored to the video buffer. The bold line In this graph thus 
indicates the change overtime in the buffered video data 
volume. The slope of this line is indicative of the video 
bit rate, and shows that data is input to the video buffer 
at a constant rate. The decrease In buffered data at reg- 
ular intervals indicates the progression of data decod- 
ing. The intersection of the dotted line extension of the 
graphed line with the time base (horizontal axis) indi- 
cates the time at which video frame transf erto the video 
buffer begins. 

[0038] MPEG encoding is described next using by 
way of example coding a complex image A in the video 
data stream. As shown in Fig. 43 (b) r image A requires 
a large coding block f and data transfer to the video buff- 
er must therefore begin from a time t1 before the image 
A decoding time. Note that the time from data input start 
time t1 to decoding is refened to as vbv_delay below. 
AV data is thus multiplexed to the position (time) of the 
shaded video pack. 

[0039] Un like video data, audio data does not require 
dynamic coding size control. It is therefore not neces- 



sary for audio data transfer to start before decoding 
starts, and audio data is thus typically multiplexed only 
slightly before decoding starts. Video data Is thus mul- 
tiplexed to the MPEG system stream before the audio 
5 data. 

[0040] It should be further noted that data can be ac- 
cumulated to the buffer for a limited time in the MPEG 
system. More specifically, the MPEG system standard 
requires all data other than still image data be output to 

10 the decoder from the buffer within one second of being 
stored to the buffer. This means that there is at most a 
one second offset between video data and audio data 
multiplexing (or more precisely, trie time required for vid- 
eo frame reordering). 

f * [0041] It will also be obvious that while the M PEG sys- 
tem stream Is described above with video data preced- 
ing the audio, the audio can theoretically precede the 
video. This type of stream can be purposely generated 
by using for the video data simple images to which a 

20 high compression rate can be applied, and transferring 
the audio data earlier than required. Even in this case, 
however, the audio can precede the video by at most 
one second due to the restrictions imposed by the 
MPEG standard. 

25 

Video CD 

[0042] Video CD, a moving picture format incorporat- 
ing an entry point concept for playback control, is de- 

50 scribed next. 

[0043] The Video CD standard was published in 1993. 
Version 2.0 of the standard, incorporating a playback 
control feature, was released the following year In 1 994. 
Video CD can store a maximum 74 minutes of video 

35 compressed using the MPEG- 1 standard, together with 
a maximum 2000 high resolution still Images (704 x 480 
dots). A simple menu is compiled by the playback con- 
trol function so that the presented content can be con- 
trolled to display only a required segment or so that a 

40 user can select specific content for display. 

[0044] The Video CD format allows recording abso- 
lute addresses on the disc as "entry points." An entry 
point is a specific address where the playback path can 
be entered to begin playback. Entry points can be 

45 achieved by using address information and time infor- 
mation. By using entry points, it is possible for playback 
to jump to a specifically recorded absolute address 
when playback reaches an entry point in the playback 
path, and the disc player can thus be controlled to jump 

so from point to point in the disc content. 

[0045] The Video CD format, however, requires a 1 : 1 
correlation between entry points and the bltstream, and 
cannot use independent entry points to a plurality of re- 
production paths. 

55 [0046] In addition, Video CD is a non-writable medi- 
um, which means that the usercannot add or delete en- 
try points to the content. The user therefore cannot cre- 
ate a reproduction path or entry points with logical 
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meaning, and cannot make effective use of the disc's 
random accessibility. 

Digital video 

[0047] Digital video tape, and particularly the Digital 
Video Cassette Tape Recorder (DVC) medium that has 
become most popular, is described next. 
[0048J Published In 1 994, the DVC standard records 
and reproduces at 19 Mb/s to 30 Mb/s using discrete 
cosine transform (DCT) and variable length coding 
(VLC) for image compression and signal processing. 
[0049] The subcode data recorded with the video data 
can include In the DVC format the track number (Title 
Time Code) indicative of the recording time from the first 
recorded frame at th e beg In n Ing of t h e tap e , a ti m e code 
(Rec Date) Indicating the date the recording was made, 
and a time code (Rec Time) indicating the time the.re- 
cording was made. This makes it possible to detect in- 
terruptions In the time code and use these Interruptions 
as entry points to the content. 

[0050] The drawback to this scheme is that because 
management Information such as used by a computer 
is not present, It is not possible to freely set a desired 
time as an entry point from which playback is possible. 
[0051] Another obvious drawback to DVC is it Is a 
tape-based medium. Random access performance is 
thus poor, and plural reproduction paths cannot be 
achieved. 

[0052] To use plural reproduction paths or selectable 
entry points with DVC type media, the reproduction de- 
vice must have memory to store this data, and the data 
cannot be used on different reproduction devices. 
[0053] The introduction of DVD-RAM media solves 
the problem of random access performance present in 
DVC media, and makes It possible to achieve a new 
consumer AV product whereby entry points ro plural re- 
production paths on a Video CD can be freely used. 
[0054] EP 0 686 973 A1 discloses a data reproducing 
device and a data recording medium with which syn- 
chronous reproduction of multiplexed data of video data, 
audio data, and screen data compressed at variable 
rates and other various kinds of functions can be accom- 
plished. Therein subcode data comprise time code in- 
formation containing information representing the time 
at that a sector will be reproduced. 

PROBLEM TO BE SOLVED 

[0055] The object of the present invention is to provide 
a DVD recorder that solves following problems hinder- 
ing obtaining maximum performance from DVD-RAM 
media, a high capacity rewritable storage medium wide- 
ly anticipated as the next generation in AV recording me- 
dia. 

[0056] That is, the greatest problem in recording entry 
points to a plurality of reproduction paths and using 
these entry points for reproduction on a DVD recorder 



Is how to best utilize the unique random accessibility of 
the disc medium to set individual entry points as desired 
to any of a plurality of reproduction paths, thus achieving 
functionality that Is not possible with tape media. 

SUMMARY OF THE INVENTION 

[0057] To resolve the above problem, an optical disc 
according to claim 1 is proposed. 
[0058] Itis therefore not necessary with an optical disc 
according to the present invention for entry point infor- 
mation to be incorporated into the program stream itself. 
[0059] When the program stream is moving picture 
content, the entry point information is preferably time in- 
formation (EP_PTM). 

[0060] Using time Information makes it possible to de- 
termine the distance (time) from the beginning of the re- 
production path. 

[0061] When the program stream is still image con- 
tent, the entry point Information Is preferably still Image 
number Information (S_VOB_ENTN). 
[0062] This still image number information represents 
the number of the still Image In the bltstream, and there- 
fore makes It possible to determine howfarfrom the be- 
ginning of the reproduction path. 
[0063] Yet further preferably, the entry point informa- 
tion also includes text information (PRM_TXTI). 
[0064] By also including text information, the content 
of a desired access point can be displayed. 
[0065] There are cases when the program stream 
segment defined as a first reproduction path from the 
first start time to the first end time, and the program 
stream segment defined as a second reproduction path 
from the second start time to the second end time, over- 
lap. However, even if these first and second reproduc- 
tion paths overlap, entry point Information can be Indi- 
vidually and separately set for both paths. Entry points 
set for the first reproduction path therefore do not work 
on the second reproduction path. 
[0066] The present invention further relates to an op- 
tical disc player as claimed in claim 7 for reproducing an 
optical disc according to the present Invention as de- 
scribed above. 

[0067] in the optical disc player, the point information 
is preferably time information (EP_PTM) when the pro- 
gram stream is moving picture content. 
[0068] Further preferably, when the program stream 
Is still image content the point information is still image 
number information (S_VOB_ENTN). 
[0069] Yet further preferably, the entry point informa- 
tion further Includes text information (PRM_TXTI), and 
the decoder further reproduces the text Information. 
[0070] Our invention can be further expressed as a 
playback method as claimed in claim 1 1 for playing back 
an optical disc where the optical disc is an optical disc 
according to the present invention as described above. 
[0071] The present invention also provides an optical 
disc recorder as claimed in claim 12 for recording to an 
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optical disc according to the present invention as de- 
scribed above. 

[0072] As noted above, when the program stream. Is 
moving picture content, the point information of this op- 
tical disc recorder is preferably time information 5 
(EP_PTM). 

[0073] Yet further preferably, the point information is 
stili image number information (S_VOB_ENTN) when 
the program stream Is still image content. 
[0074] Yet further preferably, the entry point informa- 10 
tion further Includes text information (PRM_TXTI), and 
the storage means generates and stores said text Infor- 
mation . 

[0075] The Invention also provides a recording meth- 
od as claimed in claim 16 for an optical disc according is 
to the present invention as described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0076] These and other objects and features of the 20 
present invention will be readily understood from the fol- 
lowing detailed description taken In conjunction with 
preferred embodiments thereof with reference to the ac- 
companying drawings, in which like parts are designat- 
ed by like reference numerals and in which: 25 

Fig. 1 shows the logical structure of a disc according 
to a preferred embodiment of the present invention; 
Fig. 2 shows the Internal structure of an AV file for 
movies; 30 
Fig. 3 shows the internal structure of an AV file for 
still images; 

Fig. 4 shows the relationship between AV data and 
management information; 

Fig. 5 shows the structure of the RTR_VMG block; ss 
Fig. 6 shows the structure of the RTR_VMGI block; 
Fig. 7 shows the structure of the VERM and 
TM^ZONE format; 

Fig. 8 shows the structure of the PL_SRP block; 

Fig. 9 shows the structure of the PL_TY and *o 

PL_CREATE format; 

Fig. 10 shows the structure of the PTM recording 
format; 

Fig. 11 shows the structure of the S_VOB_ENTN 
recording format; 45 
Fig. 12 shows the structure of the M_AVFIT block; 
Fig. 13 shows the structure of the V_ATR and 
A_ATR format; 

Fig. 14 shows the structure of the movie SP_PLT 
format; 50 
Fig. 15 shows the structure of the M_AVFI block; 
Fig. 16 shows the structure of the M_VOBI block; 
Fig. 17 shows the structure of the VOB_TY format; 
Fig. 18 shows the structure of the TMAPI block; 
Fig. 19 shows the structure of the VOBU_ENT for- 55 
mat; 

Fig. 20 shows the structure of the S_AVFIT block; 
Fig. 21 shows the structure of the S_AA_STI and 



S_AAFI block; 

Fig. 22 shows the structure of the V_ATR and 
OA_ATR format; 

Fig. 23 shows the structure of the still image 
SP_PLT format; 

Fig, 24 shows the structure of the S_AVFI block; 
Fig. 25 shows the structure of the S_VOB_ENT 
block; 

Fig. 26 shows the structure of the S_VOB_ENT_TY 
format; 

Fig. 27 shows the structure of the S_AAFLGI and 
S_AAGI_SRP block; 

Fig. 28 shows the structure of the S_AAGI block; 
Fig. 29 shows the structure of the AA_TY format; 
Fig. 30 shows the structure of the UD_PGCIT block; 
Fig. 31 shows the structure of the TXTDT_MG 
block; 

Fig. 32 shows the structure of the PGCI block; 
Fig. 33 shows the structure of the PG_TY format; 
Fig. 34 shows the structure of the CI block; 
Fig. 35 shows the structure of the C_TY format; 
Fig. 36 shows the structure of the C_EPI block; 
Fig. 37 shows the structure of the EP_TY1 format; 
Fig. 38 is a block diagram of a DVD recorder drive; 
Fig. 39 (a) shows the volume address space of a 
disc, and (b) shows the change in data accumula- 
tion in the track buffer; 

Fig, 40 shows the correlation between picture types 

In an MPEG video system stream; 

Fig. 41 shows the structure of an MPEG system 

stream; 

Fig. 42 is a block diagram of an MPEG system de- 
coder (P_STD); 

Fig. 43 (a) shows video data, (b) shows the change 
in data accumulation in the video buffer, (c) shows 
the MPEG system stream, and (d) show the audio 
data; 

Fig, 44 shows the correlation between AV data and 
entry points; 

Fig. 45 shows the correlation between a program 
chain PGC and entry points; 
Fig. 46 Is a block diagram of a DVD recorder ac- 
cording to the present invention; 
Fig. 47 is used to describe movie ceil entry point 
reproduction in the DVD recorder shown in Fig. 46; 
Fig. 48 is used to describe still image cell entry point 
reproduction In the DVD recorder shown In Fig. 46; 
Fig. 49 is a flow chart of entry point reproduction; 
Fig. 50 is used to describe entry point reproduction 
in a reproduction path containing a still image; 
Fig. 51 is used to describe a high speed search in 
the DVD recorder shown in Fig. 46; 
Fig. 52 is a flow chart of the high speed search op- 
eration described in Fig. 51 ; 

Fig. 53 is a flow chart of an entry point recording 
operation according to the present invention; 
Fig. 54 is an exemplary display of entry points to a 
bltstream in a DVD recorder shown In Fig. 46; and 
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Fig. 55 is an exemplary display of entry point types 
to a bitstream in a DVD recorder shown in Fig. 46. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0077] A DVD recorder and DVD-RAM disc are de- 
scribed below as a preferred embodiment of the present 
invention with reference to the accompanying figures. 

Logical structure of DVD-RAM 

[0078] The logical structure of a DVD-RAM disc is de- 
scribed first below with reference to Fig. 1. Fig. 1 shows 
the physical sector address area of the disc, and the 
structure whereby data is recorded to the disc as part of 
a file system. 

[0079] The physical sector address area of the disc 
starts with a lead-in area to which a reference signal for 
servo stabilization, and an ID signal for differentiating 
DVD- RAM media from other media, are recorded. The 
user data area follows the lead-in area. Logically valid 
data is recorded to the user data area. A lead-out area 
ends the physical sector address area; a reference sig- 
nal is also recorded here. 

[0080] File system management information, calied 
volume information, is recorded at the beginning of the 
user data area. The file system is not directly related to 
the present invention, and. description thereof is thus 
omitted below. It should be noted, however, that by using 
a file system, data recorded to the disc can be managed 
as files and a directory to the files as shown in Fig. 1 . 
[0081] All data handled by the DVD recorder is filed 
under the DVD_RTAV directory directly below the root 
directory as shown in Fig. 1 . 

[0082] Flies handled by a DVD recorder can be 
grouped into three broad categories: a management in- 
formation file and one or more AV files, and a copy of 
the management information file. 
[0083] AV files can be an RTR_MOVIE.VRO file re- 
cording moving picture content (referred to as video be- 
low), an RTR.STILL.VRO file recording still image data 
or stili image data and simultaneously recorded audio 
data, or a VR_AUDIO.VRO file recording audio data on- 
ly 

[0084] Fig. 2 shows the file structure of an 
RTR_MOVIE.VRO file recording video content. As 
shown in Fig. 2, MPEG program streams (M_VOB (Mov- 
ie Video Object)) are arranged in recording sequence in 
the RTRJVIOVIE.VRO file. 

[0085] Each program stream (M_VOB) is built from a 
plurality of Video Object Units (VOBU), each with a vid- 
eo reproduction time of 0.4 sec. to 1 .0 sec. 
[0086] Each VOBU comprises a number of video 
packs (V_PCK), audio packs (A_PCK), and subpicture 
packs (SP_PCK); each pack is 2 KB. Notice that audio 
packs are multiplexed with the video in an M_VOB. 
[0087] The video data in each VOBU further compris- 



es one or more Group of Pictures (GOP). The GOP is 
the decoding unit for MPEG video, starts with an l-pic- 
ture, and contains plural P- or B-pictures. 
[0088] Fig. 3 shows the structure of an RTR_STILL. 
VRO file for recording still images and audio data. As 
shown in Fig. 3, an. RTR_STILLVRO file contains 
S_VOB (Still Picture Video Objects), the MPEG program 
stream for still images, arranged in recording sequence. 
[0089] The greatest difference between an S_VOB 
and M_VOB is that an S_VOB records still image data 
instead of moving picture data, and the stili image data 
(video part) is followed by the audio data (audio part) 
instead of multiplexing the video and audio. 
[0090] An S_VOB also contains one VOBU, which 
is comprises a V_PCK, A_PCK f and SP_PCK. 

[0091] An VR_AUDIO.VRO contains only the audio 
part of an MPEG program stream. 

AV data and management information 

20 

[0092] The relationship between M_VOB, S_VOB, 
and management information Is described next below 
with reference to Fig. 4. 

[0093] As described above, there are two types of AV 
25 data, M_VOB and S_VOB. Management information 
M_VOBI for each M_VOB Is stored for each M_VOB 
where the M_VOBI records attributes of the correspond- 
ing M_VOB. Individually managing S_VOBs, however, 
would greatly Increase the amount of management ln- 
so formation. Management information S_VOGI is there- 
fore used to manage a group S_VOG containing plural 
S_VOB units. This S_VOGI records attributes for the 
corresponding S_VOB group. 

[0094] What is important to note here is that MPEG 
3s stream data does not have a linear correlation between 
time and data size. As noted above, the MPEG system 
stream is compressed using temporal correlation char- 
acteristics and variable length coding techniques (in- 
cluding variable bit rate coding) In order to achieve high 
« compression efficiency. As a result there is not neces- 
sarily a direct correlation between (reproduction) time 
and data size (address). 

[0095] Therefore, an M_VOBI also contains a filter 
(TMAP) for converting time and address information, 
and an S_VOGI also contains a filter (S_VOB Entries) 
for converting a still image number in an S_VOG group 
and address. 

[0096] Management information for the reproduction 
path is described next below. 

o [0097] The reproduction path is defined as a program 
chain (PGC) or sequence of cells describing all or part 
of a range of M_VOB or S_VOG blocks. 
[0098] The reproduction path can be either of two 
types: an original PGC referring to alt AV data on the 

5 disc, or a user-defined PGC defining a user-selected re- 
production sequence of AV data on the disc. 
[0099] The original PGC is also calied a Program Set 
having a Program layer logically bundling a plurality of 
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cells. 

[0100] A user-defined PGC is also called a Play List. 
Unlike an original PGC, a Play List does not have a Pro- 
gram layer. 

Management Information file 

[0101] Tne content of the management Information 
file RTR.IFO, also shown as VR_M ANG R. I FO , is de- 
scribed next below with reference to Fig. 5 to Fig. 55. 

RTR_VMG (Fig. 5) 

[0102] The VR_MANGR.IFO file contains real-time 
recording video management information RTR_VMG. 
RTR_VMG comprises seven tables: RTR_VMGI, 
M_AVFIT, S_AVFlT, ORG_PGCI, UD_PGClT, 
"TXTDT_MG ( and MNFIT. 

[01 03] These seven tables are described in detail next 
below. 

* RTR_VMGI (Fig. 6) 

[0104] Real-time recording video management infor- 
mation RTR_VMGI includes video management infor- 
mation table VMGLMAT and play list search polnterta- 
ble PL_SRPT. 

VMGLMAT (Fig. 6) 

[0105] The video management information manage- 
ment table VMGLMAT stores the following Information 
relating to the entire disc. The reproducing device and 
recording device, referred to as simply disc piayer and 
recorder, respectively, below, first read this VMGLMAT 
to detect the overall structure of the disc. 

VMGJD (video management identifier) 

[0106] Stores the identifier D VD_RTAV_VM GO iden- 
tifying the disc as storing video recording data. 

RTR_VMG_EA (RTR_VMG end address) 

[0107] Stores the RTR_VMG end address. 

VMGLEA (VMGI end address) 

[0108] Stores the VMGI end address. 

VERN (version number) 

[0109] Records the version number of the recording 
format of the stored video recording data according to 
the format shown in Fig. 7. 
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20 



TM_ZONE (time zone) 

[0110] Records the time zone used for ail time Infor- 
mation recorded to the disc. As shown In Fig. 7, the 
TM_ZONE stores a time zone stamp TZJTY indicating 
whether time information is based on Greenwich Mean 
Time or a regional time standard (such as Eastern 
Standard Time (EST) or Japan Standard Time (JST)), 
and a time zone offset TZ_OFFSET recording the time 
difference to Greenwich Mean Time. 

STI LL_TM (still time) 

[0111] Stores the still time used for presenting still im- 
ages without sound. 

CHRS (character set code for primary text display) 

[0112] Defines the character set code to use for pri- 
mary text displays described below 

RSM JvlRKI (resume marker management information) 



[0113] Stores the timecode of the video atwhich play- 
25 back last stopped. 

DISC_REP_PICTI (disc representative picture 
information) 

30 [0114] Stores the time code of the still image selected 
as representative of the disc. 

DISC_REPJMM (disc representative name) 

55 [0115] Stores the character string representing the 
disc. 

M_AVFIT_SA (M_AVFIT start address) 

^0 [0116] Stores the start address of the movie AV file 
Information table M_AVFIT. This start address is used 
in the seek operation for accessing the M.AVFIT table. 



45 



50 



S_AVFIT_SA (S.AVFIT start address) 

[0117] Stores the start address of the still Image AV 
file information table S_AVFIT. This start address is 
used in the seek operation for accessing the S_AVFIT 
table. 

ORG_PGCLSA (ORG.PGCI start address) 



[0118] Stores the start address of the original PGC in- 
formation. This start address is used in the seek opera- 
55 tion for accessing the original PGC. 
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UD_PGCIT_SA (UD_PGCIT start address) 

[0119] Stores the start address of the user-defined 
PGC information table. This start address Is used in the 
seek operation for accessing the user-defined PGC in- 5 
formation table. 

TXTDT_M G_S A (TXTDT_MG start address) 

[0120] Stores the start address of the text data man- io 
agement Information TXTDT_MG. This start address is 
used in the seek operation for accessing the text data 
management information TXTDTJvlG. 

MNFIT_SA (MNFIT start address) is 

[0121] Stores the start address of the management 
file information table MNFIT This address is used in the 
seek operation tor accessing the MNFIT table. 

20 

PL_SRPT (play list search pointer table) (Fig. 8) 

[0122] The piay list search pointer table PL_SRPT 
records play list search pointer table information 
PL_SRPTI and n piay list search pointers PL_SRP. 25 

PL_SRPTI (play list search pointer table information) 
(Fig. 8) 

[0123] The play list search pointer table information 30 
PL_SRPTI records the following information for access- 
ing a play list search pointer PL_SRP. 

PL_SRP_Ns (number of play list search pointers) 

35 

[0124] Stores the number of play list search pointers 
PL_SRP. 

PL_SRPT_EA (PL_SRPT end address) 

40 

[0125] Stores the end address of this play list search 
pointertabie PL_SRPT. 

PL_SRP (play list search pointer) (Fig. 8) 

45 

[0126] Records the following information for access- 
ing the actual piay list data, that is, the user-defined 
PGC. 

PL_TY (play list type) so 

[0127] Stores one of the following values for Identify- 
ing the piay list type using the format shown in Fig. 9. 

0000b: video only 55 

0001b: still images only 

0010b: both video and still images 



PGCN (PGC number) 

[0128] Stores the PGC number for the associated 
play list. The PGC number Is the recording sequence of 
PGC information in the UD_PGCIT described below. 

P L_C R E ATE_TM (play list creation date/time) 

[0129] Stores the date and time the play list was cre- 
ated according to the format shown in Fig. 9. 

PRM_TXTI (play list text information) 

[0130] Stores text information Indicative of play list 
content. For example, if the play list is a television pro- 
gram, PRM_TXTI could record the name of the show. 
PRM_TXTI includes an ASCII code field, and a field for 
the character code set defined by the above- noted 
CHRS. 

!T_TXT_SRPN (IT_TXT_SRP number) 

[0131] If the optional IT_TXT containing the play list 
content is recorded in addition to the above- noted pri- 
mary text, the IT_TXT_SRP number is stored as a link 
to the IT_TXT recorded In TXTDT_MG. This 
IT_TXT_SRP number is the recording sequence in 
TXTDT_MG, described below. 

THM_PTRI (thumbnail pointer information) 

[0132] Stores thumbnail image information for the 
play list. 

THM.PTRI (Fig. 8) 

[0133] THM_PTRI stores the following information in- 
dicating a thumbnail image location. 

CN (cell number) 

[0134] Stores the cell number containing the thumb- 
nail image. The cell number is the recording sequence 
of the cell information in the UD_PGCI for this play list. 

THM_PT (thumbnail Image pointer) 

[01 35] Stores the presentation time of the video frame 
used as the thumbnail image according to the PTM 
(presentation time) describing format as shown in Fig. 
10 If the cell indicated by CN is a video cell. PTM is writ- 
ten according to the reference time of the time stamp 
written in the MPEG program stream. 
[0136] Stores the still image VOB entry number of the 
still image used as the thumbnail image according to the 
S_VOB_ENTN describing format as shown in Fig. 11 if 
the cell indicated by CN is a still image ceil. 
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M_AVFlT (Fig. 12) th ^ Ai 

v y > the aspect ratio. 

[0137] The movie AVflle Information table IVLAVFIT 00b- 4x3 
stores management Information for the movie AV file 01 b- 16x9 
RTRJvlOVIE.VRO, and comprises MJKVFITI 5 
M_VOB_STI, and M.AVFI. " * Ilne21_swltch_1 

M^VFITI (movie AVflle Inforrr^tion table Information) fO^T] Stores one of the following values indicating 

whether closed caption data for field 1 is contained In 

10 the video stream. 

[□138] Stores the following Information for accessing 

M_VOB_STI and M_AVFI. 1b: recQrded 
M_AVFI_Ns (movie AVflle information number) 
[0139] Indicates the number of AVFI Information fields 

' the video stream. 



Ob: not recorded 
15 Iine21_switch_2 
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M.VOBJ5TLNS (M_VOB_STI number) 1b: recorded 

[0140J Indicates thenumberof followlnglVI_VOB STI ° not recorded 
fields. 



Video resolution 



M.AVOT.EAW.AVFrr.ndMo™,) ** p,,^ s» re . on. of to. Mowing Wue. InaMIng 

1014,1 s..r. s .».«._AVFrr„,d.««,. vlaoo „„,o,on. 

SSo. s, ° res " 8WI " , '"" sm ™" 0 — HSRSS 

1 00b: 544x480 (NTSC). 544x576 (PAL) 
V_ATR (video attributes) 3S 101 * 480x480 (NTSC), 460x576 (PAL) 

[0143] StoresthefoHowingvideo attributes according (aUd '° Stream number > 

tothefom^atasshownlnRg.^. ~ pi50] stores the number of audio steams recorded 

Video compression mode 40 to tne c °^spond.ng VOB. 

[0144] Stores one of the fo.low.ng values indicating SPST " NS <Stl " ^ ^ 
the video compression mode. rm*-n ^ 

[0151] Stores the number of still picture streams re- 

00b: MPEG_1 4S cordec,totne corresponding VOB. 

01b* MPEG 2 

A_ATR0 (audio stream 0 attributes) 



[0152] Stores the following attributes for the audio re- 



TV system 

[0145] Stores one of the folding vaiues indicating . aUdi ° StrBam ° uain ° ,he '°™«^own7n 

the television system. 

00b: 525/60 (NTSC) Audio coding mode 

01b: 625/50 fPAU m4mi ^ 

i° 153 J Stores one of the following values indicating 

Aspect ratio 55 th * 8Udi ° com P ression method - 
rn .. fll ^ 000b: Dolby AC-3 

[0146] Stores one of the fo.iowing values indicating 001b: MPEG audio wtthout an extension stream 
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010b: MPEG audio with an extension stream . 
011b: linear PCM 

Application Flag 

[0154J Stores one of the following values indicating 
the audio application. 



00b 
01b 
10b 



not applicable 

mixed number of audio channels 
enhancement channel included 



ooon m 1 rih 


I U\J KDpS 


0000 0111b 


' 192 kbps 


0000 1000b 


224 kbps 


0000 1001b 


256 kbps 


5 0000 1010b 


320 kbps 


0000 1011b 


. 384 kbps 


0000 1100b 


448 kbps 


0000 1101b 


768 kbps 


0000 1110b 


1536 kbps 



Quantization/DRC 

[0155] Stores one of the following values for identify- 
ing whether dynamic range control (DRC) Information is 
present. 

00b: DRC not contained in MPEG stream 
01b: DRC contained In MPEG stream 

[0156] If LPCM is used, the following value is stored 
to Identify the quantization level. 

00b: 16 bit 

fs 

[0157] The following value is stored to Identify the 
sampling frequency. 

00b: 48 kHz 

Number of Audio channels 

[0158] Stores one of the following values Indicating 
the number of audio channels. 



15 



20 



25 



0000b 
0001b 
0010b 
0011b 
0100b 
0101b 
0110b 
0111b: 
1001b 

Bitrate 



1 channel (monaural) 

2 channel (stereo) 

3 channel 

4 channel 

5 channel 

6 channel 

7 channel 

8 channel 

2 channel (dual monaural) 
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[0160] What is important here is that If the corre- 
sponding audio stream Is an MPEG audio stream with 
an extension stream, only the bitrate of the base chan- 
nel, not including the extension stream, is recorded. This 
is because compression using a VLC technique is used 
for the extension stream, and the extension stream 
therefore cannot be defined using a fixed bitrate as 
above. 

A_ATR1 (audio stream 1 attributes) 

[0161] Stores the following attributes of audio stream 
1 using the format as shown in Fig. 13. Note that these 
attributes are defined using the same fields used with 
A_ATR0 and described above, and further description 
Is thus omitted here. 

SP_PLT (subpicture color palette) 



30 [0162] Records the subpicture color palette informa- 
tion using the format shown in Fig. 14. 



[0159] Stores one of the following values indicating 
the bitrate. 



0000 0001 b: 
0000 0010b: 
0000 0011 b: 
0000 0100b: 
0000 0101b: 



64 kbps 
89 kbps 
96 kbps 
112 kbps 
128 kbps 



M_AVFI (Fig. 15) 

[0163] The movie AV file information M_AVFI com- 
prises the following Information for accessing a movie 
VOB: M_AVFLGI, IvM/OBLSRP, and M_VOBI. 

NLAVFIJ3I (movie AV file general information) (Fig. 15) 

40 

[0164] Stores the movie VOB Information search 
pointer count M_VOBI_SRP_Ns. 

M_VOBI_SRP_Ns (movie VOB information search 
45 pointer number) 

[01 65] Records the number of movie VOB information 
search pointers M_VOB!_SRP. 

so M_VOBLSRP (movie VOB information search pointer) 
(Fig. 15) 

[01 66] Stores address information for accessing each 
MJVOBI. 



55 



M_VOBI_SA (movie VOB information start address) 
[0167] Stores the M_VOBI start address used for a 
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seek operation accessing the corresponding VOBI in- 
formation, 

(VM/OBI (movie VOB information) (Fig. 16) 

[0168] Stores the following movie VOB management 
information: M_VOB_GI ( SMLJ, AGAPI, TMAPI and 
CPJvlNGI. 

IVLVOBJ3I (general information) (Fig. 16) 

[0169] Records the following general information re- 
lating to a movie VOB. 

VOBJTY (VOB type) 

[0170] Stores VOB attributes according to the format 
as shown in Fig. 17. 



TE 



[0171] Stores one of the following values indicating 
the VOB status. 



Ob: 
1b: 



normal 

temporarily deleted condition 



A0_STATUS 

[0172] Stores one of the following values indicating 
the status of audio stream 0. 



00b: 
01b: 



original state 
overwritten 



A1__STATUS 

[0173] Stores one of the following values indicating 
the status of audio stream 1 . 



00b 
01b 
10b 
11b 



30 



35 



40 



original state 
overwritten 

dummy for additional audio content 
additional audio content added 



stream 0, and identifying the VOBU to which the audio 
reproduction gap is multiplexed. 



00b 
01b 



no audio reproduction gap recorded 
audio reproduction gap multiplexed to first VO- 
BU 

10b: audio reproduction gap multiplexed to second 
VOBU 

11b: audio reproduction gap multiplexed to third 
io VOBU 

A1_GAPJ_OC 

[0176] Stores one of the following values indicating 
is the presence of an audio reproduction gap In audio 
stream 1 , and identifying the VOBU to which the audio 
reproduction gap is multiplexed. 



SML.FLG 

[0174] Stores one of the following values indicating 
whether the VOB is to be seamlessly reproduced with 
the preceding VOB. 

0b: seamless reproduction not possible 
1 b: seamless reproduction possible 

A0_GAP_LOC 

[0175] Stores one of the following values indicating 
the presence of an audio reproduction gap in audio 



00b: no audio reproduction gap recorded 
20 01 b: audio reproduction gap muitiplexed to first VO- 
BU 

1 0b: audio reproduction gap multiplexed to second 
VOBU 

11b: audio reproduction gap muitiplexed to third 
25 VOBU 



VOB_REC_TM (VOB recording date/time) 

[0177] The date and time the VOB was recorded Is 
stored in the same format used for PL_CREATE_TM 
shown in Fig. 9. What is important to note here is that 
this indicates the date/time that the first video presenta- 
tion frame of the VOB was recorded. If the first video 
frame is changed by editing or deletion, this 
VOB_REC_TM value must be updated. It should be fur- 
ther noted that the date/time of recording can be dis- 
played synchronized to the VOB presentation similarly 
to the way a date/time is displayed on the viewfinder of 
a video camcorder by simply adding the time elapsed in 
the VOB to the time stored as VOB_REC_TM. 

VOB_RECJTM_SUB (VOB recording date/time 
difference information) 

[0178] This field is used to absorb error in a 
VOB_REC_TM field that has been updated because the 
first video frame in the VOB was changed by VOB edit- 
ing or deletion. As shown in Fig. 9, VOB_REC_TM is 
only accurate to the second. This means that if the video 
was edited or deleted at the frame or field level (preci- 
sion), the recording time cannot be expressed with suf- 
ficient accuracy using only VOB__REC_TM. This field is 
therefore used to adjust for any difference. 



55 M_VOB_STIIM (M_VOB_ST! number) 

[0179] Stores the M_VOB_STI number correspond- 
ing to the VOB This M_VOB_STI number is the record- 
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ing sequence in the above-noted M_VOB_STI table. 

VOB_V_S_PTM (VOB video start PTM) 

[0180] Stores the VOB presentation start time based 5 
on the same reference time as the time stamp of the 
video stream. 

VOB_V_E_PTM (VOB video end PTM) 

10 

[0181] Stores the VOB presentation end time based 
on the same reference time as the time stamp of the 
video stream. It should be noted that the time stamp of 
the stream indicates the presentation start time of the 
frame, but this VOB_V_E_PTM field records the pres- « 
entation end time, that Is, the sum of the start time plus 
the frame presentation period. 

SMLI (seamless information) (Fig. 16) 

20 

[0182] SMLI stores the following information required 
for seamless reproduction with the preceding VOB. 
Note that this field is only recorded when the above-not- 
ed SML.FLG is 1b. 

25 

VOB_FIRST_SCR 

[0183] Stores the SCR of the first pack in the VOB. 

PREV_VOB_LAST_SCR 30 

[01 84] Stores the SCR of the last pack in the previous 
VOB. 

AG API (audio gap information) (Fig. 16) 3s 

[0185] AG API records the following information re- 
quired for the decoder to process an audio reproduction 
gap. This field is only recorded when a value other than 
00b is written to the above-noted AO_GAP_LOC or *o 
A1J3AP_LOC. 

VOB_A_STP_PTM (VOB audio stop PTM) 

[0186] Records the time of the audio reproduction *s 
gap, that Is, the time at which the decoder Is to tempo- 
rarily stop audio reproduction. This time is recorded us- 
ing the same reference time as the stream time stamp. 

VOB_A_GAP_LEN (VOB audio gap length) so 

[0187] Records the length of the audio reproduction 
gap in 90 kHz precision. 

TMAPI (time map information) (Fig. 18) 55 

[0188] The time map information comprises 
TM AP_G I , TM_ENT, and VOBU_ENT fields . 



TMAP_GI (Fig. 18) 

[0189] The general TMAP Information TMAP_GI 
comprises TM_ENT_Ns, VOBU_ENT_Ns, TM_OFS, 
and ADRjDFS fields as described below. 

TM_ENT_Ns (TIVLENT number) 

[0190] Records the number of TM_ENT fields in the 
TMAPI block as described below. 

VOBU_ENT_Ns (VOBU.ENT number) 

[0191] Records the number of VOBU_ENT fields in 
the TMAPI block as described below. 

TM_OFS (time offset) 

[0 1 92] Records th e time map offset with the video field 
precision. 

ADR_OFS (address offset) 

[0193] Records the offset in the first AV field In the 
VOB. 

TM_ENT (time entry) (Fig. 18) 

[0194] A time entry comprises the following fields as 
access point information at a constant time interval 
TMU. If the video format is NTSC, the TMU is 600 video 
fields; if PAL, it is 500 video fields. 

VOBU_ENTN (VOBLLENT number) 

[0195] Records the entry number of a VOBU contain- 
ing the time (TMUx (N_1) + TM_OFS for the N-th 
TM_ENT) indicated by the TM_ENT. 

TM_DIFF (time difference) 

[0196] Records the difference between the time Indi- 
cated by this TM_ENT and the presentation start time 
of the VOBU pointed to by VOBILENTN. 

VOBILADR (VOBU address) 

[0197] Records the start address in the VOB of the 
VOBU pointed to by VOBU_ENTN. 

VOBU_ENT (Fig. 19) 

[0198] The VOBU entry (VOBU_ENT) has the fields 
shown below for the corresponding VOBU. The fields 
are formatted as shown in Fig. 1 9. The time and address 
information required to access a desired VOBU can be 
obtained by simply adding the following fields in se- 
quence. 
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1STRFF ^7 

ncr - 0il OA_ATR (audio stream attributes) 

^th!v O ?Z%h h !!! U ? er0 J P f kSfr ° mtheflrStpaCk 102093 The audl ° stream ^tribute fields are: Audio 

52SS^K^2^ fctat * dlM0Ok COdi " 9 m ° de ' APPliCati< " 1 Ra9 ' Q^tteatlon/DRC ,s 

tne t.rst I picture In the VOBU. 6 Number of Audio channels. These are also as described 

VOBU pb tm above wlth reference to A_ATR0 fields of the 

vubu.i-b.im M_VOB_STI. 

[02001 Records the playback time of this VOBU. S P_PLT (subplcture color palette) 

10 

OBU_S2 [0210] Stores the color palette information forsubplc- 

rfl , ni1 Qo . t . . m es. The format is as described with reference to the 

[0201] Records the data size of this VOBU. SP_PLT of M_VOB_STI. 

S_AVFIT(Flg.20) r5 S_AVFI (still image AV file Information) (Fig. 24) 

[0202] The still image AV file Information table com- [021 1] Comprises the followlno fields recuimrt t« 

pn.es , the following management Information fields for cess a still image vSas AWI G TvS?S?iS 

the still image AV file RTR_STILL.VRO: S AVFITI S VOGI »-*VM_toi,s,_voBi_SRP. and 

S_VOB_STI, S_AVFI. " 20 ~ 

S_AVFITI (still image AV file information table S_AVFI_GI (Fig. 24) 

information) (Fig. 20) [0212] Qenera| m ^ ^ ^ 

rnsmi Qt«™o S_AVFI_GI records S_VOGI_SRP_Ns. 

[0203] Stores the following information required to ac- 25 

JXJ™^ 1, S - AVFI ' S " AA - STI (F ' 9 - 21) ' S - VOel -SBP-Ns (St.., image VOB group search 

to.AAFI (Fig. 21 ). pojmer number) 

S_AVFI_N S (still image AV file Information number) [0213] Records the number of S VOGI.SRP fields 

.„„., 30 described below. 
[0204] This is a value of either 0 or 1 . This value cor- 

SSSVSST sTiWoZTJLtV 1 **- ,h3t ISl S - VOGI - S ^ m image VOB group information 

wnerner a HTH_STILLVRO file Is present. sea rch pointer) (Fig. 24) 

S_VOB_STI_Ns (still image VOB stream Information as [0214] Records S_VOGI_SA. 

nUmb6r) [° 215 ] S_VOGI_SA (still Image VOB group Informa- 

[0205] RecordsthenumberofS_VOB_ST.described TvSS *' *** ° f ** 

below. ~ 

40 S_VOGI (Fiq 24) 

S_AVFI_EA (still Image AV file information end address) 

[02061 Records the S AVFi-nHflHH^ ~ 216] The St,n ,mage VOB 9roup lnfo "^atlon 

[uzudj Records the S_AVFI end address. S _VOGI comprises the following still image VOB man- 

o w nR oTi ^mi w^r. agement information fields: S VOG Gl, S VOB ENT 

20) Iniage VOB stream information) (Fig. 45 and CPJWNGI. " *- v ^-1=in r, 

S_VOG_GI (Fiq 24) 

[0207] Records the following still Image VOB stream ~~ 

information. m-M-n ^ ... . 

[0217] General still image VOB group information 

V ATR (video attributes) S -^ OG - GI records the f0,l °wing fields as general infor- 

" 1 annoutes) mation re(atjng tQ ^ stj|| jmage VQB 

«°rfthi wl™*" 0 " reCOrded 83 the Vld8 ° attributes S_VOB_Ns (still image VOB number) 
are the Video compression mode, TV system, Aspect 

^ri^r^ IUt,0n ' Th6Se fi&ldS 83 ^ 55 [0218 ^ R^rdsthenumberofstillimageVOBsinthe 

M M VOB reference t0 the video attributes of still image VOB group 
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S_VOB_STlN (S_VOB_STI number) 

[0219] Records the S_VOB_STl number storing the 
still image VOB stream information. This S_VOB_STI 
number Is the recording sequence in the S_VOB_STl 5 
table. 

FIRST_VOB_REC_TM (first VOB recording date/time) 

[0220] Records the recording date/time Information of 10 
the first still image VOB in the stlli image VOB group. 

LAST_VOB_REC_TM (last VOB recording date/time) 

[0221 ] Records the recording date/time information of f 5 
the last still Image VOB in the still image VOB group. 

S_VOB_SA (still image VOB group start address) 

[0222] Records the start address of the stilt Image 20 
VOB group in the RTR_STILL.VRO file. 

SJVOB_ENT (Fig. 25) 

[0223] Still image VOB entries S_VOB_ENT are de- 25 
fined as either type A or type B as described below ac- 
cording to whether there is audio recorded for individual 
still image VOBs in the still image VOB group. 

S_VOB_ENT (Type A) (Fig. 25) 30 

[0224] Type A comprises the fields S_VOB_ENT_TY 
and V_PARTr_SZ, defined as follows. 

S_VOB_ENT_TY (still image VOB entry type) 35 

[0225] Still image VOB type information is formatted 
as shown in Fig. 26. 

MAP_TY 40 

[0226] Stores one of the following values for identify- 
ing type A or type B. 

00b: type A « 
01b: typeB 

TE 

[0227] Stores one of the following values indicating so 
the status of the stiil Image VOB. 

Ob: normal 

1b: temporarily deleted 

55 

SPSTJMs 

[0228] Stores the number of subpicture streams In the 



stiil image VOB. 
V_PART_SZ (video part size) 

[0229] Stores the data size of the video part of the still 
Image VOB. 

S_VOB_ENT (Type B) (Fig. 25) 

[0230] In addition to S_VOB_ENTJTY and 
V_PART_SZ fields, type B also has A_PART_SZ and 
A_PB_TM fields as defined below. 

S_VOB_ENT_TY (still Image VOB entry type) 

[0231] Records the type of the still image VOB. These 
fields are as described above with reference to type A 
and Fig. 26. 

V_PART_SZ (video part size) 

[0232] Stores the data size of the video part of thestill 
image VOB. 

A_PART_SZ (audio part size) 

[0233] Stores the data size of the audio part of the still 
image VOB. 

A_PB_TM (audio playback time) 

[0234] Stores the playback time (length) of the audio 
part of the still Image VOB. 

S_AAFI (Fig. 27) 

[0235] The stiii image added audio file information 
comprises the following Information fields: S_AAFLGl, 
S_AAGLSRP, and S_AAGl. 

S_AAFI_GI (general information) (Fig. 27) 

[0236] General information about still image added 
audio files contains the following information. 

S__AAGLSRP_Ns (still Image added audio group 
information number) 

[0237] Records the number of S_AAGI_SRP fields in 
the S.AAFI block. 

S_AAGI_SRP (Fig. 27) 

[0238] Records the following Information as a search 
pointer to the still image added audio group information. 
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S_AAGI_SA (still Image added audio group Information un P(~r-i qqq m , 

start address) S P'nrormaiion UD_PGCI_SRP_Ns (user-defined PGC Information 

search pointer number) 

[0239] Records the start address of the S AAGI msisn a«~^ «. 

tS_AAGI_SA,sic]fi e idlnthestll l lmageaddedaudlolne 5 * 1 Records 1,16 n ^"er of UD_PGC L SRP fields. 
Information. 

UD_PGCIT_EA (user-defined PGC Information table 

S_AAGI(Fig.28) end address) 

[0240J The still Image added audio group information 10 ^ Recortsthe UD -PGCIT end address, 

comprteesthefollowlngflelds: S_AAG_GI and AA_ENT. UD_PGCI_SRP (Fig. 30) 

S_AAG_GI (Fig. 28) m „„ 

[02S3 1 The user-defined PGC information search 
[0241] The general still Image added audio group in- »5 P ° lnterUD - PGCI - SHPrec ^clstheUD_PGCLSAfield. 
formation includes the following fields. ~ Mn „ m ... 

UD_PGCI_SA (user-defined PGC Information start 
AA_ENT_Ns address) 

[0242] Records the number of AA ENT fields In the 20 E2L U °- PGCI Start address - This <*- 

still image added audio group. dr6SS ' S USad t0 seek and access the PGCI. 

S_AA_STIN (Fig. 21 , Fig. 28) UD - PGQ ^ 30 > 

[0243] Records the S_AA STI number in the still im 2s 55 ™ 8 datalledstructur e <* the user-defined PGC 
age added audio group ~ nformat.cn is described further below under the PGC 

r ' Information PGCI. 

S_AAG_SA 

ORG_PGCI (Fig. 5) 

[0244] Records the S.AAG start address in the still so r0266i th» rt =t=n * . 

image added audio group ™ J_ 266] The detailed structure of the original PGC in- 

formation is described further below under the PGC in- 
AA_ENT (Fig. 28) formation PGCI. 

[0245] The added audio entry AA_ENT records the ss ™" DT - MG < Fifl ' 31 ) 
following fields. 

[0257] The text data management field TXTDT_MG 
AA_TY (Fig. 29) comprises TXTDTI, IT_TXT_SRP, and IT_T)Cr fields as 

described below. 

[0246] Records the type of each added audio entry. 40 TXTDTI (Fig. 31) 
A/\ PART SZ 

f° 258 J T e « data Information TXTDTI comprises the 
[0247] Records the size of the added audio entry. SSSV^ ^ ,T -™"- SRP - N ^ 



AA_PART_PB_TM 



CHRS (character set code) 



[0248] Records the playback time the added audio r0259i R^n^o «, „ 

entry. IT TXT character set code used for 

UD_PGCIT (Fig. 30) 50 „. „„ 

IT_TXT_SRP_Ns (IT_TXT search pointer number) 

[0249] The user-defined PGC Information table com- r02B0i iwnH.«, 

prises the following fields- UD.PGCiTI Re cords the number of IT_TXT_SRP fields. 

UD_PGCI_SRP, and UD_PGCI. UD.PGCITI (Fig. 30) ' 55 TXTDT Mr pa rt„~ „ . 

[0250] The user-defined PGC information table infer- TXTOT - MG - EA data management end address) 

mation UD.PGCITI records the following fields consti- r026n f,^** *, - , 

tutlng the user-defined PGC information table. 6 dr6SS ° f the TXTDT -MG 
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IT_TXT_SRP (Fig. 31) 

[0262] The ITJTXT search pointer ITJTXT_SRP 
records the following information for accessing IT_TXT. 

ITJTXT_SA (!T_TXT start address). 

[0263] Records the IT_TXT start address. This ad- 
dress is used to seek and access the ITJTXT block. 

IT_TXT_SZ (ITJTXT size) 

[0264] Records the ITJTXT data size. A desired 
ITJTXT block can be read by reading this amount of da- 
ta. 

IT_TXT (Fig. 31) 

[0265] IT_TXT comprises one or more sets of three 
fields: identification code IDCD, the text TXT corre- 
sponding to that ID code, and an end code TMCD de- 
fining the end of the set. If there is no TXT field for an 
IDCD, the TXT field can be omitted and IDCD and TM- 
CD recorded as one set. Valid IDCD values are defined 
as follow. 

Genre codes 

[0266] 

30h: movie 

31 h: music 

32h: drama 

33h: animation 

34h: sports 

35h: documentary 

36h: news 

37h; weather 

38h: educational 

39h: hobby 

3 Ah: entertainment 

3Bh: performing arts (plays, opera) 

3Ch: shopping 

input source codes 

[0267] 

6 Oh: broadcasting station 

61 h: camcorder 

62h: photograph 

63h: memo 

64h: other 

PGCI (Fig. 32) 

[0268] PGCi (PGC information) is common to both 
ORG_PGCI and UD_PGCI, and comprises the following 



fields: PGCJ3I, PGI, CLSRP, CI. 

PGC_GI (Fig. 32) 

5 [0269] PGC_Gi (PGC general information) comprises 
the fields PG_Ns and CI_SRP_Ns as general Informa- 
tion about the PGC, 

PGJMs (program number) 

10 

[0270] Records the number of programs in the PGC. 
If a user-defined PGC, this field is 0 because there is no 
program. 

is Ci_SRP_Ns (CLSRP number) 

[0271] Records the number of CLSRP, described be- 
low. 

20 PGI (Fig. 32) 

[0272] PGi (program Information) comprises the fol- 
lowing fields as described below: PGJTY, CJMs, 
PRMJTXTI, !T_TXT_SRPN, THM_PTRI. 

25 

PGJTY (program type) 

[0273] Records the following information formatted as 
shown in Fig. 33. 

30 

Protect (protected) 

[0274] 

35 0b: normal 
1b: protected 

CJMs (cell number) 

40 [0275] Records the cell number In the program. 

PRMJTXTI (primary text Information) 

[0276] Records the text information describing pro- 
45 gram content. For further details, see the above-noted 
PL_SRPT. njTXT_SRPN (fTJDOJSRP number) 
[0277] If IT_TXT containing program content informa- 
tion is recorded in addition to the primary text noted 
above, the IT_TXT_SRP number recorded in 
so TXTDTJVIG is stored to this field. 

THM_PTRI (thumbnail image pointer information) 

[0278] Records the thumbnail image Information rep- 
55 resenting this program. Details about the THM_PTRI 
are identical to the above-noted THIvLPTRI of 
PL_SRPT. 
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CLSRP (Fig. 32) 

duction therefrom, thereby enabling a reproduction path 
[0279] The cell Information search pointer (CI SRP) "T* P ° lnt 77,688 ent,y polnts can be s « 

records address Information required for access ng Ss Sr tTmSi repr ° d "«'°n stream In a manner slm- 
cell Information. *ssingtnis Harto marking a page In a book with a bookmark so that 

5 If reproduction Is Interrupted It can be resumed as de- 
CLSA (cell information start address) 8 fr ° m 8 partlcular ^Mon. 

r0280] Records the start addrass of the ce|| MQm& _ C_V_S_PTM (cell video start time) 

tion. The cell Is accessed by seeking this address. 10 ro2 a9l R B r«rH=tK , . 

[0289] Records the playback start time of the cell us- 
Cl (Fig. 32) ,ng tne fon r>at shown In Fig. 10. 

[0281] CI (cell Information) is one of two types' M CI C - v -*- p ™ «*" video end time) 
for movies, or S_CI for still Image. „ B 

£290] Recordstheplaybackendtlmeofthecell using 
M_CI (Fig. 34) Z'J 0 ?* 8h ° Wn ln F ' 9 ' 10 - Used ln conjunction with 

* C - V - E - P ™ 10 the cell period 

!S n ^.^-^) -mpnsesthe VOB. 

2 ° M_C_EPI (Fig. 36) 



following fields: M_C_Gl and M_C_EPI 
M_C_GI (Fig. 34) 



P>291] M_c_EPI (movie cell entry point Information) 
[0283] W_c_GI (movie cell general information) con- en^fnl™*, T* * °' Type B ba88d on the pres " 
tams the following basic information for each cell 25 P * Wy ^ 

C_TY (cell type) M_C_EPI (Type A) (Fig. 36) 

[0284] Records thefollowlng Information formatted as SlonldT^L^ 8 A> th8 f °" ow,n 9 ,n " 

shown In Fig. 35 for Identifying movie cells and still inv 30 ***** ° f ^ po,nt 

age cells. 

EP_TY (entry point type) 

C_TY1 

[0293] Records thefollowlng information formatted as 
[0285] 3s sh °wn ^ Fig. 37 for Identifying the entry point type. 

000b: movie cell EP-TY1 
001b: still image cell 

[0294] 

n M -™^ - «»: TypeA 

01b: Type B 

[0286] Records the search pointer number of the pp dxm / . 

movie VCBinformationcorrespondingtothiscen ToZ "™ (^try pent time) 

cess the stream data corresponding to this cell it is first is rnooei o 

necessary to access the movie VOB Information search Si J , ^ * Wh,Ch the entrv point is •* 
pointer number indicated by this field. according to the format as shown In Fig. 1 o. 

C_EPI_Ns (cell entry point information number) M -°- EP ' ^ B) (F ' 9 - 36) 

[0287] Recordsthenumberofanentrypointtothls * !ff-C!^^KR5-5!! 

[0288] Anentrypointlsanaddressinthereproduction ™ ** daScribed bel ™ 

path which can be used In a seek operation to find a prm tvt, , • 

specific point from which reproduction is to commence 55 P ™_TXTI (pnmary text information) 

If entry points are used and playback advances to an rnson a ^ 

entry point in the reproduction path, playback can jump ESihlSE '?* information *«r1Wng the con- 

to the recorded absolute address and continue riprc of this S^ a t MC **' by ,he entry po,nt DetHlls 

"Pro or tnis information are as described in the above-noted 
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PL.SRPT. 
S_CI (Fig. 34) 

[0298] S_CI (still image eel J information) comprises 
S.CJ3I and S_C_EPI fields. 

S_C_GI(Ffg. 34) 

[0299] S_C_GI (stili image cell general information) 
contains the basic cell information described beiow. 

C_TY (cell type) 

[0300] Records information for identifying movie cells 
and sttil Image cells. This cell type Information is as de- 
scribed above with reference to a movie cell. 

S_VOGI_SRPN (still image VOB group information 
search pointer number) 

[0301 J Records the search pointer number of the still 
Image VOB group Information for the cell. To access the 
stream data corresponding to the cell, It is first neces- 
sary to access the still . image VOB group information 
search pointer number indicated by this field. 

C_EPI_Ns (cell entry point Information number) 

[0302] Records the number of an entry point in this 
cell. 

S_S_VOB_ENTN (starting still image VOB number) 

[0303] Records the still image VOB number from 
which cell reproduction starts according to the format as 
shown in Fig. 1 1 . The stili image VOB number is the se- 
quence number in the S_VOG pointed to by the above- 
noted SJVOGLSRPN. 

E_S_VOB_ENTN (end still image VOB number) 

[0304] Records the still image VOB number at which 
cell reproduction ends according to the format as shown 
in Fig. 1 1 . The still Image VOB number is the sequence 
number in the S_VOG pointed to by the above-noted 
SJVOGLSRPN. It should be noted that the valid cell 
period in the S_VOG to which the cell belongs is defined 
by this field in conjunction with S_S_VOB_ENTN and 
E_S_VOB_ENTN. 

S_C_EPI (Fig. 36) 

[0305] S_C_EPI (still image cell entry point informa- 
tion) is categorized as Type A or Type B depending upon 
the presence of primary text. 



S_C_EPI (Type A) (Fig. 36) 

[0306] S_C_EPI (Type A) contains the following Infor- 
mation indicative of an entry point. 

5 

EP_TY (entry point type) 

[0307] Records the following information formatted as 
shown in Fig. 37 for identifying the entry point type. 

w 

EP_TY1 

[0308] 

15 00b: Type A 
01b: Type B 

S_VOB_ENTN (still image VOB entry number) 

20 [0309] Records the still Image number In which the 
entry point is set according to the format as shown in 
Fig. 11. 

S_C_EPi (Type B) (Fig. 36) 

25 

[0310] In addition to the same EP_TY and 
S_VOB_ENTN fields of Type A, S_C_EPI (Type B) has 
a PRIVLTXTI as described below. 

so PRM_TXTI (primary text information) 

[0311] Records text information describing the con- 
tent of the located indicated by the entry point. Details 
of this information are as described in the above-noted 
35 PL_SRPT. 

Entry points and management information 

[0312] The relationship between entry points and 
^0 management Information is described next with refer- 
ence to Fig. 44. As noted above, there are two types of 
AV data: M_VOB and S.VOB. 

[0313] M_VOB has M_VOBI management informa- 
tion for each M_VOB. M_VOBI record attributes about 

45 the corresponding M_VOB. 

[0314] Attempting to manage SJ/OB with manage- 
ment information recorded for each individual S_VOB 
[S_VOG, sic] would significantly increase the amount of 
management information stored. A number of S__VOB 

so are therefore combined in S_VOB groups (S_VOG), 
which are then managed using management informa- 
tion S_VOGl. The S_VOGl stores attributes for the 
S_VOB group. 

[0315] Plural entry points can be set for the movie 
55 cells corresponding to an individual M_VOB with the 
M_C_EPJ (movie cell entry point information) recorded 
in M_Cl. As described above, lvLC_EPI is either Type 
A or Type B depending on the presence of primary text. 
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If Type A, the entry point time (EP_PTM), that is the 
time at which the entry point is set, Is recorded with the 

X p t™T E- 1 ?- If Type Bi ,ext lnfoma « on 

(PRM_TXT) describing the content ot the address indi- 
cated by the entry point is recorded in addition to the 
information recorded for Type A. 
[0316] Using the recorded entry point time (EP PTM) 
and filter TMAP for converting time and address infor- 
mation in the M_VOBI, the time at which the entry point 
is placed can be converted to an M_VOB address The 
TMAP records the size of the VOBU corresponding to 
this time, and playback time Information. This Informa- 
tion can thus be used to calculate the address of the 
corresponding M_VOB. 

[0317] A method for converting time information to an 
address using this TMAP Is taught In detail In Japanese 
Unexamined Patent Application (kokal) 11-155130 fEU 
Patent 0 903 738 A2), the content of which is contained 
herein by reference. 

[0318] Plural entry points can be set for the still Image 
cells corresponding to an individual S_VOB with the 
S C_EPI (still image cell entry point information) record- 
ed In s_CI. As described above, S_C_EPI Is eltherType 
A or Type B depending on the presence of primary text 
If Type A, the still image VOB number S_VOB_ENTN is 
recorded with the entry point type (EP_TY). If Type B 
text information (PRM_TXT) describing the content of 
the address indicated by the entry point is recorded In 
addition to the Information recorded for Type A 
[0319] The time at which the entry point is set can be 
converted to an S_VOB address using the recorded still 
image VOB number S_VOB_ENTN in conjunction with 
the filter S_VOB Entries for converting an address and 

I Lof ? a "" mber ln the stl " lma 9 e VOB s™up of the 
S VOBI. S_VOB Entries records the Video Part size 
whteh can be used to calculate the address of the Video 
Part contained in the corresponding still image VOB 
group. a 

[0320] As shown In Fig. 45, when plural reproduction 
paths are present, such as the user-defined PGC Indi- 
cated by Play List #1 and Play List #2, It is still possible 
to set a plurality of entry points for each movie cell or 
still image cell. 

[0321] If plural entry points are set for each M VOB 
movie cell, the M_C_EPI (movie cell entry point) field is 
recorded to M_CI. 

[0322] If plural entry points are set for each S VOB 
still image cell, the S_C_EPI (still Image cell entry point) 
field is recorded to S_CI. 

[0323] The part shown as the program set in Fig 45 

r S Tn/°. the 0rl9,nal Pr ° 9ram Nation 
(OHG_PGCI), and program #1 corresponds to PGI#1 of 
ORG LPGCI In Fig. 34. Play list #1 also corresponds to 
UD PGCI PG(#1 in Fig. 34. The solid black triangles in 
Pig. 45 indicate entry point positions, the triangles at the 
M_Cell corresponding to M_C_EPI#1 and #2 in Fig 34 
and the triangles at the S_Cell. corresponding to 
S_C_EPI#1 and #2 In Fig. 34 9 



[0324] M_Cell contains information indicating from 
and to where In the M_VOBI block to reproduce S_Cell 
contains Information Indicating which still Image In the 
S.VOBI (still image VOB Information) to reproduce 
[0325] A program for reproducing the program stream 
In the sequence recorded Is set In the original program 
information (ORG.PGCI). Play list #1 and #2 define a 
group of cells and a reproduction sequence as defined 
by the user. The time at which a particular cell is repro- 
duced, that is, the presentation time, will thus vary for 
cells in thesame program stream depending on whether 
the original program #1 , play list #1, or play list #2 is 
reproduced. It will thus be obvious that the reproduction 
sequence can be changed, and parts of a program 
stream can be effectively deleted, by applying user-de- 
fined play lists to a same program stream. In other 
words, plural reproduction paths can be defined. 
[0326] In addition, an entry point set for an M_VOB In 
original program #1 (referred to as a first entry point) is 
managed by the original program management Informa- 
tion ORG_PGCI), and an entry point (second entry 
point) setforthe same M_VOB but associated with play 

un i^Tr 8 ? by the mana 3 ement information 
UD_PGCI of the play list #1 . Therefore, when the pro- 
gram stream is reproduced according to program #1 
only the first entry point operates as a valid entry point' 
and the second entry point is not used. Likewise when 
reproducing play list #1 , only the second entry point oo- 
erates as a valid entry point, and the first entry point is 
s° not used. It is thus possible as indicated by the black 
mangles in Fig. 45 to independently set entry points for 
each of plural reproduction paths. 
[0327] The hierarchical structure of the ORG_PGCI 
3s ™ anagement lnf ormatlon 's s"°wn In Fig. 5, Fig. 32, and 

[0328] The hierarchical structure of the UD_PGCI 
management information is shown in Fig. 5 Fig 30 Flo 
32, and Fig. 34. It should be noted that UD_PGCIT (user 
defined program chain information table) is shown in 
Fig. 5 because there can be plural UD.PGCI A 
UD PGCI table is therefore provided so that a desired 
single UD_PGCI can be selected 
[0329] The S_VOGI (Still Video Object Group Infer- 
mation) and movie management information M VOBI 
are shown in row L2 of Fig. 45. A maximum 999 M^VOBI 
blocks can be created on an optical disc. The hierarchi- 
cal structure of this M_VOBI management information 
is shown in Fig. 5, Fig. 15, and Fig. 1 6. 
[0330] It can be determined by reading the manage- 
ment information described next below in the sequence 
Indicated by steps S1 to Sn whether a cell in the row L1 
m 0 w!^ ° haln informatlon PGCI Is associated with any 
M_VOBI management Information for movies on row 

* [0331] S1 in Fig. 5 -> S2 -> S4 in Fig. 32 (C_Ns is the 
number of cells in the program. The number of the cell 
contained in the desired program Is obtained by count- 
ing from the first program. The number of the obtained 
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cell is used as the cell search pointer CI_SRP#n.) 

-> S5 -> S6 -> S7 (Obtain the cell address based 
on the cell search pointer.) 

-> S8 (Obtain the number of the address cell infor- 5 
matlon.) 

-> Fig. 34, S9 (movie celi information rVLCI) 
-> S10 (movie celi general information M_CGI.) 
-> S11 (movie VOB information search pointer 
number M_VOBLSRPN) 10 
-> Fig. 5, S12 (AVflle Information table) 
-> Fig. 15, S13 -> S14-> S15 (access the movie 
VOB information search pointer detected in S11 ) 
-> S1 6 -> S1 7 (determine the movie VOB informa- 
tion start address) 15 
-> S18-> SI 9 (Step #495 In Fig. 49) 

[0332] The start presentation time (VOB_V_S_PTM) 
of the movie can be determined from the movie VOB 
Information M_VOBI in Fig. 18 using TMAP (S20) and 20 
TMAP_BI(S21). 

Configuration of a DVD recorder 

[0333] The configuration of a DVD recorder is de- 25 
scribed next below with reference to Fig. 46. 
[0334] As shown in the figure, this DVD recorder com- 
prises a user interface 7801 for interaction with the user; 
a system controller 7802 for handling overall manage- 
ment and control of the recorder; an input block 7803 30 
comprising an AD converter for audio and video input to 
the recorder; an encoder 7804; an output section 7805 
for audio and video output; a decoder 7806 for MPEG 
stream decoding; track buffer 7807; and drive 7808. 

35 

Operation of a DVD recorder 

[0335] An entry point reproduction operation using 
entry points is described next below. 
[0336] When the user interface 7801 receives a entry *o 
point play request from the user requiring access to an 
entry point, It posts an entry point play request to the 
system controller 7B02 . The system contro Her 7802 then 
performs the following steps. 

45 

A. To play a movie 
[0337] 

(1 ) If an optical disc is in the disc player, the system so 
controller 7802 reads and stores the management 
information containing the entry point information 
from the disc. 

(2) The system controller 7802 reads address Infor- 
mation indicating the current playback position from 55 
the decoder 7806. 

(3) The system controller 7802'converts this ad- 
dress information to time Information TO (In broad 



terms, a point) in the reproduction path. 

(4) The system controller 7802 then compares this 
time information TO with the time list (time EP_PTM 
recorded to M_C_EPI#1 , #2...#n In Fig. 30), that is, 
the entry point information group In the manage- 
ment information . If forward playback is in progress, 
the system controller 7802 selects the entry point 
that is greater than (later than) time Information TO 
and Is closest to TO in the entry point time list, if 
reverse playback is in progress, the system control- 
ler 7802 selects the entry point that is lower (earlier) 
than and closest to TO. 

(5) The system controller 7802 converts the time 
obtained from the time list to address Information. 

(6) The system controller 7802 instructs the drive 
7808 to Jump from the current playback position to 
the position Identified by the converted address in- 
formation. 

(7) The system controller 7802 instructs the decod- 
er 7806 to decode and output this new playback po- 
sition to which the drive 7808 just jumped. 

B. To play back 

[0338] 

(1) If an optical disc is in the disc player, the system 
controller 7802 reads and stores the management 
information containing the entry point Information 
from the disc. 

(2) The system controller 7802 reads address infor- 
mation indicating the current playback position from 
the decoder 7806. 

(3) The system controller 7802 converts the ad- 
dress Information to still image number Information 
SO, that is, address Information In the program 
stream. This still image number information SO in- 
dicates the sequence number of the still image cur- 
rently being reproduced in the reproduction path. 

(4) The system controller 7802 compares the con- 
verted still image number Information SO with the 
still Image number list (still image number 
S_VOB_ENTN (Fig. 36) recorded in S_C_EPI#1, 
#2...#n (Fig. 30), that is, entry point information in 
the management Information. If forward playback is 
in progress, the system controller 7602 selects the 
still image with a still image number next greater 
than still image number Information SO from the still 
image number list of entry points, if in reverse play- 
back, it selects the still image with a still image 
number next lower than still image number Informa- 
tion SO from the stilt Image number list of entry 
points. 

(5) The system controller 7802 converts the still im- 
age number selected from the still image number 
list to address information. 

(6) The system controller 7802 instructs the drive 
7808 to jump from the current playback position to 
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the position identified by the converted address in- 
formation. 

(7) The system controller 7802 Instructs the decod- 
er 7806 to decode and output this new playback po- 
sition to which the drive 7808 just jumped. 

[0339] The process whereby the system controller 
7802 converts an entry point to a VOB address during 
reproduction using an entry point is described next with 
reference to Fig. 47 and Fig. 48. 
[0340] The system controller 7802 requires an entry 
point number as well as PGC number and cell number 
information to set an entry point (Fig. 49 #492). 
[0341] Next, the system controller 7802 detects 
whether the cell containing the entry point specified in 
the cell Information entered by the user by way of the 
user interface 7801 is a movie cell M_Cell or still image 
ce!IS_Cell(Fig.49#493). 

[0342] If reproduction from an entry point in a movie 
cell IVLCell Is specified, the system controller 7802 con- 
verts the time at which the entry point is settoanM_VOB 
address using the filter TMAP for converting a time in 
an M_VOBI to an address (Fig. 47). 
[0343] A process for converting a time to a movie VOB 
address is described next below with reference to Fig. 
49. 

[0344] The first step in this process is to read the entry 
point time EP_PTM (formatted as shown in Fig. 36) re- 
corded to the movie cell entry point information 
M_C_EPI obtained from the specified entry point 
(#494). The system controller 7802 then retrieves the 
corresponding movie VOB information search pointer 
number M.VOBLSRPN from the movie cell Information 
M_CI specified by the cell number, and detects the 
search pointer number of the movie VOB information for 
the cell (#495). 

[0345] The system controller 7802 then obtains the 
corresponding M_VOBI from M_VOBI_SRPN, and us- 
ing the TMAP filter in M_VOBI obtains the EP_PTM de- 
tected in #494 as the address of a specific location in 
M_VOB. (#496) 

[0346] The drive then accesses the detected address, 
and begins reproduction therefrom (#500). It is therefore 
possible 'to start playback from the entry point 
[0347] If playback from an entry point in a still image 
cell S_Cell is specified, the DVD recorder converts the 
S_VOB in which the entry point is set to an S_VOB ad- 
dress using the S_VOB Entries filter for converting the 
still image number and address information of the 
S J/OBl within the group Fig. 48). 
[0348] A process for converting a time to a still image 
VOB address is described next below with reference to 
Fig. 49. 

[0349] The first step in this process is to read the still 
image VOB entry number S_VOB_ENTN (formatted as 
shown in Fig. 36) recorded to the stili image entry point 
information S_C_EPI obtained from the specified entry 
point (#497). The system controller 7802 then retrieves 



the corresponding stiil image VOB group information 
search pointer number S_VOGI_SRPN from the still im- 
age cell Information S_Ci specified by the cell number, 
and detects the search pointer number of the still image 

5 VOB group information forthe cell (#498). 

[0350] The system controller 7802 then obtains 
S_VOB Entries corresponding to S_VOGI_SRPN, cal- 
culates the video part size V_PART_SZ to the 
S_VOB_ENTN detected in #497, and converts the time 

10 where the entry point is set to a still image VOB address 
(#499). 

[0 351 ] Th e drive the n accesses the detected ad dress , 
and begins reproduction therefrom (#500). It is therefore 
possible to start playback from the entry point. By thus 
is converting entry point information to address informa- 
tion, the DVD recorder is able to use entry points set In 
the bitstream to begin playback from any desired point 
in the reproduction path. 

[0352] Referring to Fig. 46, the system controller 7802 
requests the drive 7808 to begin reading the stream 
based on address information converted from the disc, 
and Instructs the decoder 7806 to decode and output 
the stream thus read. 

[0353] The drive 7808 thus reads the stream from 
DVD-RAM and passes the stream to the track buffer 
7B07. 

[0354] The decoder 7806 reads the stream from the 
track buffer, decodes the stream, and passes the decod- 
ed stream to output section 7805. 
[0355] The output section 7805 then outputs the de- 
coded video and audio to the monitor (screen) and 
speakers. 

[0356] A method for Jumping reproduction to a desired 
point in a reproduction path containing still images with 
no accompanying audio is described next with reference 
to Fig. 50. 

[0357] The playback time is not specified for still im- 
ages with no accompanying audio. The playback time 
in this case is determined by STILL_TM or by user op- 
erations. A particular entry point therefore does not nec- 
essarily always indicate the same time (presentation 
time). Therefore, even If "00:07:50" is specified as the 
playback start time (Fig. 50), image "A" is not necessar- 
ily the image displayed because image "B" may still be 
displayed depending on any change In the value of 
STILUTM, 

[0358] On the other hand, an entry point is contained 
in a cell, and is therefore not affected by the playback 
time of the reproduction path. Playback from the same 
entry point is therefore always possible even if the play- 
back time or playback end time of the part of the bit- 
stream other than the ceil containing the specified entry 
point changes as a result of the STILL_TM value or user 
operations 

[0359] A high speed search (entry point skip) opera- 
tion using these entry points is described next with ref- 
erence to Figs. 46, 51 , and 52. 
[0360] When the system controller 7802 performs a 
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high speed search (such as to skip commercials) during 
stream reproduction (Fig. 46), It compares the current 
playback time with the time at which an entry point Is 
set, and searches for the closest future entry point from 
the current time. The system controller 7802 then con- 
verts the entry point resulting from this search to a VOB 
address, requests the drive 7808 to begin reading the 
bitstream from the disc based on this converted address 
information, and requests the decoder 7806 to decode 
and output the stream. 

[0361] The drive 7808 thus reads the bitstream from 
DVD-RAM, and outputs the bitstream to thetrack buffer 
7807. 

[0362] The decoder 7806 thus reads and decodes the 
bitstream from the track buffer, and outputs the decoded 
stream to the output section 7805. 
. [0363] The output section 7805 then outputs the de- 
coded video and audio to the display monitor and speak- 
ers. 

[0364] The operation of the system controller during 
a high speed search using these entry points is de- 
scribed next with reference to Fig. 52. 
[0365] The system controller 7802 receives from a us- 
er or disc player a request to jump to the next entry point 
(#521). 

[0366] The system controller 7802 thus detects the 
address of the VOB currently being reproduced from the 
decoder 7806 (#522). 

[0367] The system controller 7802 converts the VOB 
address to a time to determine the current time (#523). 
[0368] Next, the system controller 7802 obtains a ta- 
ble of entry points in the cell being reproduced, and com- 
pares the current time with the entry point times In the 
table to retrieve the closest future entry point from the 
current time (#524 , #525) . 

[0369] The system controller 7802 then jumps to and 
starts playback from the retrieved entry point according 
to the entry point playback procedure described above 
with reference to Figs. 47, 48, and 49 (#526). 
[0370] A DVD recordercan thus perform a high speed 
search such as one for skipping commercials by using 
entry points as described above. 
[0371 ] An entry point recording operation is described 
next below with reference to Figs. 46 and 53. 
[0372] When the user interface 7801 receives a user 
request to set an entry point at a particular time, It re- 
quests the system controller 7802 to perform an entry 
point setting process. 

[0373] The system controller 7802 generates and 
stores a time at which to set an entry point in the movie 
cell M_Cell or still image cell S_Celi corresponding to 
the M_VOB or S_VOB in which the entry point is to be 
set. 

[0374] If the entry point is to be set to a movie cell 
M_Cell, the system controller 7802 adds movie cell en- 
try point information M_C_EPl to the corresponding 
movie cell information M_CI, and generates and stores 
the entry point type EP_TY and entry point time 



EP_PTM. If the entry point type is M_C_EPi Type B 
shown in Fig. 36, text information PRM_TXTis also gen- 
erated and stored. 

[0375] If the entry point is to be set to a still image cell 
5 S_Cell, the system controller adds stiii image entry point 
Information S__C_EPf to the corresponding still Image 
cell-information S_CI, and generates and stores the en- 
try point type EP_TY and still image VOB entry number 
S__VOB_ENTN. If the entry point type is S_C_EPI Type 
10 B shown in Fig. 36, text information PRM_TXT is also 
generated and stored. 

[0376] The entry point information stored by the sys- 
tem controller 7802 is then recorded to the optical disc 
as part of the management information. 
« [0377] System controller operation for entry point re- 
cording is described next with reference to Fig. 53. 
[0378] The system controller 7802 obtains the VOB 
address currently being reproduced or recorded from 
the decoder (during playback) or encoder (during re- 
20 cording) (#532). 

[0379] Next, the system controller 7802 converts this 
VOB address information to time information or a spe- 
cific still Image number to detect the current time infor- 
mation or stiii image number information (#533). The 
25 TMAP information and VOB Entries information arecon- 
tlnuously generated as necessary even during bitstream 
encoding. It is therefore possible to convert the detected 
VOB address information to time or image number in- 
formation and obtain the current time or Image number. 
30 [0380] Finally, the system controller 7802 additionally 
records entry point information to the movie ceil infor- 
mation M_Ci or still image cell information S_C! corre- 
sponding to the M_VOB or S_VOB for which an entry 
point is to be set (#534). This results in entry point time 
35 EP_PTM being newly recorded to movie cell information 
M__Ct, and still image VOB entry number 
S_VOB_ENTr\l, that is, the sequential stiii image 
number, being newly recorded to still image cell infor- 
mation S_CI. It should be noted that this recording step 
40 refers to the entry point information being temporarily 
stored by system controller 7802 and recorded to optical 
disc In the management Information format. 
[0381] A DVD recorder is thus enabled by the above 
described process to record entry points. 
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Screen display 



[0382] Fig. 54 is used to describe a typical screen dis- 
play using entry points. 

5o [0383] Two reproduction paths are shown on screen, 
"third grade field day" and a separate "fifth grade field 
day,' each having a plurality of entry points set therein. 
It is therefore possible for a user to select any one of 
plural entry points, each having logical meaning, from 

55 which to start playback so that playback in each case 
starts from a meaningful place in the bitstream. 
[0384] If the entry point is of Type B, it is also possible 
to display text, such as "100 m sprint" or "rooting fans." 
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In this case the user can select the playback starting 
point by referring not only to time information but also to 
text indicative of the bltstream content, thus making It 
even easier to select the point from which to start play- 
back. 

[0385] Fig, 55 shows a further exemplary screen dis- 
play using information about the cells for which an entry 
point is set. 

[0386] Information about the entry points recorded to 
the reproduction path is displayed on screen. The type 
of cell for which an entry point is set is indicated by the 
labels "M" for movie cell and "S H for still image cell. The 
user is thus able to know whether the image for which 
each entry point is set is a movie or still image. 
[0387] It should be noted that the present invention 
has been described with reference to DVD-RAM media. 
It will be also obvious, however, that entry points can be 
similarly set using othertypes of media, and the present 
invention shall therefore not be limited to DVD-RAM 
discs or even to optical discs. 

[0388] It should be noted that movie VOBs and still 
image VOBs are recorded to AV files separately from 
other VOBs In the preferred embodiment described 
above, but these can also be recorded with other types 
of VOBs to the same AV file. 

[0389] In addition, the present invention shall not be 
limited to the AV file structure described above. 

Benefits of the Invention 

[0390] An optical disc or other random access capa- 
ble data storage medium for recording at least moving 
picture data is recorded with Information about a plural- 
ity of reproduction paths for each of which is recorded 
a plurality of entry points. 

[0391 ] It Is therefore possible to use a plurality of entry 
points for each reproduction path, and thereby achieve 
random accessibility, a feature of disc media that tape 
media does not have, in each of a plurality of reproduc- 
tion paths each having logical meaning. 



Claims 

1 . An optical disc scoring a program stream of audio- « 
visual content, original program management Infor- 
mation for managing reproduction of the program 
stream, play list management information for man- 
aging reproduction of at least a part of the program 
stream, and a number-address conversion table. so 

wherein said program stream and said part of 
the program stream each contains a plurality of 
still images, each still image having different 
data size. 55 
said, original program management information 
containing; 
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first start number information 
(S_S_VOB_ENTN) representing a start 
number of a still Image from which the re- 
production of the original program starts; 
first end number Information 
(S_EJVOB_ENTN) representing an end 
number of a still image at which the repro- 
duction of the original program ends; and 
first entry point information to be set for the 
program stream for arbitrary access and 
reproduction said first entry point informa- 
tion comprising first number Information 
• (S_C_EPI) representing a number of a still 
image contained within the program 
stream. 

said play list management information contain- 
ing: 

second start number information 
(S_S_VOB_ENTN) representing a start 
number of a still image from which the re- 
production of said part of the program 
stream starts: 

second end number information 
(S_E_VOB_ENTN) representing an end 
number of a still image at which the repro- 
duction of said part of the program stream 
ends and 

second entry point Information to be set for 
said part of the program stream for arbi- 
trary access and reproduction, said second 
entry point Information comprising second 
number information (S_C_EPI) represent- 
ing a number of a still image contained 
within said part of the program stream, 
said number-address conversion table 
(S_VOB_Entries) defining a relationship 
between the number of the still image and 
the data size of the still Image to convert 
the number of the still image and an ad- 
dress on the optical disc for the still Image. 

An optical disc as described in claim 1 , wherein said 
program stream and said part of the program 
stream, each further containing a moving picture. 

said original program management Information 
further containing: 

first start time information (C_V_S_PTM) 
representing a start time of the moving pic- 
ture from which the reproduction of the 
original program starts: and 
first end time information (C_V_E_PTM) 
representing an end time of moving picture 
at which the reproduction of the original 
program ends. 
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said first entry point information further com- 
prising first time information (M_C_EPI) repre- 
senting time at which the moving picture con- 
tained in the original program is reproduced 
said play list management information further 5 
containing: 

second start time information 
(C_V_S_PTM) representing a .start time of 
the moving picture from which the repro- to 
duction of said part of the program stream 
starts : 

second end time' information 
(C_V_E_PTM) representing an end time of 
the moving picture at which the reproduc- *5 
tion of said part of the program stream 
ends. 

said second entry point information further 
comprising second time Information 20 
(M_C_EPI) representing time at which the mov- 
ing picture contained In said part of the program 
stream is reproduced, and 
said optical disc further recorded with a time- 
address conversion table (TMAP) which de- 25 
fines a relationship between reproduction time 
and an address on the optical disc for the mov- 
ing picture, to convertthe reproduction time and 
address forthe moving picture. 

30 

An optical disc as described in claim 2, wherein said 
original program management information and said 
play ilst management Information, each comprises 
cell type information (C_TY) indicating whether a 
cell, which is provided for defining said program ss 
stream or said part of the program stream, is a cell 
for carrying still images or a ceil for carrying a mov- 
ing picture. 

An optical disc as described in claim 1, wherein *o 
each of the first and the second entry point informa- 
tion comprises text Information (PRIVLTXTI) repre- 
senting contents of each of the first and the second 
entry point information. 

45 

An optical disc as described In claim 4. wherein 
each of the first and the second entry point Informa- 
tion comprising entry point type information 
(EP_TY) indicating the presence or absence of the 
text information. 50 

An optical disc as described in claim 1 , wherein said 
play Ilst management Information comprises for 
each of a plurality of parts of said program stream, 
the second start number information, the second 55 
end number information and the second entry point 
information. 



7. An optical disc playerfor reproducing an optical disc 
as described in claim 2, comprising: 

a storage means (7802) for reading and storing 
the entry point information from the optical disc; 
a decoder (7806) for decoding the program 
stream and generating address information 
during program stream reproduction; 
a conversion means (7802) for converting the 
address information to point information in the 
program stream in accordance with either one 
of the conversion tables, 
a selection means (7802) for selecting the entry 
point information closest to the point informa- 
tion; 

a conversion means (7802) for converting the 
selected entry point information to address in- 
formation in accordance with either one of the 
conversion tables; and 

a drive means (7808) for Jumping to a location 
based on the converted address information, 
wherein the decoder decodes and reproduces 
from the Jump destination. 

8. An optical disc player as described in claim 7, 
wherein the point Information Is time Information 
(EP_PTM) when the program stream is moving pic- 
ture content. 

9. An optical disc player as described in claim 7, 
wherein the point information is still image number 
information (S_VOB_ENTN) when the program 
stream is still image content. 

10. An optical disc player as described in claim 7, 
wherein the entry point Information further compris- 
es text information (PRM_TXTI), and the decoder 
further reproduces the text Information. 

1 1 . An optical disc playback method for playing back an 
optical disc as described in claim 2, comprising the 
steps of: 

reading and storing the entry point information 
from the optical disc; 

decoding the program stream and generating 
address information during program stream re- 
production; 

converting the address information to point in- 
formation in the program stream in accordance 
with either one of the conversion tables; 
selecting the entry point information closest to 
the point information; 

converting the selected entry point information 
to address information in accordance with ei- 
ther one of the conversion tables; 
jumping to a location based on the converted 
address information, and 
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decoding and reproducing from the jump des- 
tination. 

12. An optical disc recorder for recording to an optical 
disc as described In claim 2 comprising: 

an interface (7801) for receiving entry point in- 
formation input; 

means (7804, 7806) for generating address in- 
formation at the time the entry point information 
is received; 

a conversion means (7802) for converting the 

address information to entry point information 

in the program stream In accordance with either 

one of the conversion tables; 

a storage means (7802) for temporarily storing 

the entry point information; and 

a drive means (7808) for recording the stored 

entry point information to the optical disc. 

13. An optical disc recorder as described in claim 12, 
wherein the point information is time information 
(EP_PTM) when the program stream Is moving pic- 
ture content. 

14. An optical disc recorder as described In claim 12, 
wherein the point information is still image number 
information (S_VOB_ENTN) when the program 
stream is still Image content. 

15. An optical disc recorder as described in claim 12, 
wherein the entry point Information further compris- 
es text Information (PRM.TXTI), and the storage 
means generates and stores said text information. 

16. An optical disc recording method for recording to 
the optical disc as described in claim 2 comprising 
the stegs of; 

receiving entry point information input; 
generating address information at the time the 
entry point information is received; 
converting the address information to entry 
point information in the program stream in ac- 
cordance with either one of the conversion ta- 
bles; 

temporarily storing the entry point information- 
and 

recording the stored entry point information to 
the optical disc. 
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1. 



Optische Scheibe, in der gespeichert ist ein Pro- 
grammfluss mit audio-vis uellem Inhalt, eine Ur- 
sprungsprogrammbehandiungsinformation zum 
Behandein der Wiedergabe des Programmfiusses, 
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eine Wiedergabelistenbehandiungsinformation 
zum Behandein der Wiedergabe zumindest elnes 
Tells des Programmfiusses, und eine Nummern- 
Adressen-Umwandlungstabelle, 

wobei der Programmfluss und der Tell des Pro- 
grammfiusses jeweils eine Vielzahl von Stand- 
bildem enthalt, wobei jedes Standblld eine an- 
dere DatengrdBe aufweist, 
wobei die Ursprungsprogrammbehandlungsin- 
formation beinhaltet: 

eine erste Startnummerninformation 
(S_S__VOB_ENTN), die eine Startnummer 
eines Standbllds reprasentiert, ab dem die 
Wiedergabe des Ursprungsprogramms 
beginnt; 

eine erste Endnummerninformation 
(S_E_VOB_ENTN), die eine Endnummer 
eines Standbllds reprasentiert, bei der die 
Wiedergabe des Ursprungsprogramms 
endet; und 

efne erste Elnstiegspunktlnformation, die 
fur den Programmfluss fur willkuriich en Zu- 
griff und Wiedergabe festzulegen ist, wo- 
bei die erste Elnstiegspunktlnformation ei- 
ne erste Nummerninformation (S_C_EPI) 
aufweist, die eine Nummer eines innerhalb 
des Programmfiusses enthaltenen Stand- 
bllds reprasentiert, 

wobei die Wiedergabe! istenbehandlungsinfor- 
mation enthfilt: 

eine zweite Startnurnmeminforrnation 
(S_S_VOB_ENTN), die eine Startnummer 
eines Standbilds reprasentiert, ab dem die 
Wiedergabe des Tells des Programmfius- 
ses beginnt; 

eine zweite Endnummerninformation 
(S_E_VOB_ENTN), die eine Endnummer 
elnes Standbllds reprasentiert, bel dem die 
Wiedergabe des Teiis des Programmfius- 
ses endet; und 

eine zweite Elnstiegspunktlnformation, die 
fur den Tell des Programmfiusses fQr wlll- 
kurlichen Zugrlff und Wiedergabe festzule- 
gen ist, wobei die zweite Einstiegspunktin- 
formation eine zweite Nummerninformati- 
on (S_C_EPI) aufweist, die eine Nummer 
eines innerhalb des Tells des Programm- 
fiusses enthaltenen Standbllds reprasen- 
tiert, 

wobei die Nummem-Adressen-Umwandlungs- 
tabelle (S_VOB_Entries) eine Beziehung zwi- 
schen der Nummer des Standbilds und der Da- 
tengroBe des Standbilds definiert, urn die Num- 
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mer des Standbiids und eine Adresse auf der 
optischen Scheibe fur das Standblld umzuwan- 
dein. 

Optische Scheibe nach Anspruch 1 , wobei der Pro- 5 
grammfiuss und der Tell des Programmflusses Je- 
wells des welteren ein Bewegtbild enthalten, 

wobei die Ursprungsprogrammbehandlungsin- 
fonmatlon des welteren enthalt: 10 

eine erste Startzeitinformation 
(C_V_S_PTM), die eine Startzeit des Be- 
wegtbilds reprasentiert, ab dem die Wie- 
dergabe des Ursprungsprogramms be- t5 
glnnt; und 

eine erste Endzeitinformation (C_V_E- 
PTM), die eine Endzeit des Bewegtbllds re- 
prasentiert, bei der die Wiedergabe des Ur- 
sprungsprogramms endet, 20 

wobei die erste Elnstiegspunktinformation des 
welteren aufweist eine erste ZeltlnformatJon 
(M_C_EPI), die eine Zelt reprasentiert, bel der 
das in dem Ursprungsprogramm enthaltene 25 
Bewegtbild wiedergegeben wlrd, 
wobei die Wiedergabelistenbehandlungs infor- 
mation des weiteren enthalt: 

eine zweite Startzeitinformation 30 
(C_V_S_PTM), die eine Startzeit des Be- 
wegtbllds reprasentiert, ab der die Wieder- 
gabe des Tells des Programmflusses be- 
ginnt; 

eine zweite Endzeitinformation 35 
(C_V_E_PTM), die eine Endzeit des Be- 
wegtbilds reprasentiert, bei der die Wieder- 
gabe des Tails des Programmflusses en- 
det, 

40 

wobei die zweite Einstiegspunktinformation 
des weiteren aufweist eine zweite Zeltlnforma- 
tion (M_C_EPI), die einen Zeitpunkt reprasen- 
tiert, an dem das in dem Tail des Programm- 
flusses enthaltene Bewegtbild wiedergegeben <s 
wird, und 

wobei die optische Scheibe des weiteren be- 
schheben 1st m it ei nerZeit- Adresse n-Umwand- 
iungstabelle (TMAP), die eine Beziehung zwi- 
schen einer Wiedergabezeit und einer Adresse so 
fiir das Bewegtbild definiert, urn die Wiederga- 
bezeit und die Adresse fur das Bewegtbild um- 
zuwandeln. 

Optische Scheibe nach Anspruch 2, wobei die 55 
Ursprungsprogrammbehandlungsinformation und 
die Wiedergabenlistenbehandlungsinformation Je- 
wells eine Zeilentypinformation (C_TY) aufweisen, 



die angibt, ob eine Zelle, die zum Definleren des 
Programmflusses Oder des Teiis des Programm- 
fiusses bereitgestellt 1st, eine Zelle zum Auf nehmen 
von Standbildem Oder eine Zelle zum Aufnehmen 
eines Bewegtbllds ist. 

4. Optische Scheibe nach Anspruch 1 , wobei jede der 
ersten und zwelten Einstiegspunktinformation en ei- 
ne Textinformation (PRM_TXTI) aufweist, die Inhal- 
te einer jeden der ersten und zwelten Einstiegs- 
punktinformationen reprasentiert. 

5. Optische Scheibe nach Anspruch 4, wobei jede der 
ersten und zwelten Einstiegspunktinformationen ei- 
ne Einstiegspunkttyplnformation (EP_TY) aufweist, 
die das Vorhandensein Oder die Abwesenhelt der 
Textinformation anzeigt. 

6. Optische Scheibe nach Anspruch 1 , wobei die Wi- 
dergabelistenbehandiungslnformation fOr Jeden ei- 
ner Vielzahl von Teilen des Programmflusses die 
zweite Startnummerninformation, die zweite End- 
nummerninformation und die zweite Einstiegspunk- 
tinformation aufweist. 

7. Optlscher Dlskplayer zum Wiedergeben einer opti- 
schen Scheibe nach Anspruch 2, umfassend: 

eine Spelcherelnrichtung (7602) zum Lesen 

und Speichem der Einstiegspunktinformation 

von der optischen Scheibe; 

einen Decoder (7806) zum Decodieren des 

Programmflusses und zum Erzeugen etner 

Ad ress information wan rend der Programm- 

flusswiedergabe; 

eine Umwandiungselnrichtung (7802) zum 
Umwandeln der Adrsssinformation in eine 
Punktinformation in dem Programmfiuss ent- 
sprechend einer der Umwandlungstabellen, 
eine Auswahleinrichtung (7802) zum Auswah- 
len der zu der Punktinformation am nachsten 
gelegenen Einstiegspunktinformation; 
eine Umwandlungseinrichtung (7802) zum 
Umwandeln der ausgewahlten Einstiegspunk- 
tinformation In eine Adressinformation entspre- 
chend einer der Umwandlungstabellen; und 
eine Antriebseinrichtung (7808) zum Springen 
zu einem Ort basterend auf der umgewandel- 
ten Adressinformation, 

wobei der Decoder das Sprungziel decodiert 
und wiederglbt. 

8. Optlscher Dlskplayer nach Anspruch 7, wobei die 
Punktinformation eine Zeitinformation (EP_PTM) 
ist, wenn der Programmfiuss ein Bewegtbild in halt 

ist. 

9. Optischer Diskplayer nach Anspruch 7, wobei die 
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PunktinformationeineStandblldnummeminformatl- 
on (S_VOB_ENTN) ist, wenn der Programmfluss 
ein Standblldlnhalt ist. 

10. Optischer Diskplayer nach Anspruch 7, wobei die 
Elnstlegspunktlnfomriation des welteren elne Text- 
information (PRIVLTXTI) aufweist, und der Decoder 
des welteren die Textinformatlon wiederglbt. 

Optisches Diskabspielverfahren zum Abspielen ei- 
ner optischen Scheibe nach Anspruch 2, mit den 
Schritten: 

Lesen und Speichem der Einstiegspunktlnfor- 
mation von der optischen Scheibe; 
Decodieren des Programmflusses und Erzeu- 
gen elner Adresslnformation wShrend der Pro- 
grammflusswiedergabe; 
Umwandeln der Adresslnformation in eine 
Punktlnformatlon In dem Programmfluss ent- 
sprechend elner der Umwandlungstabellen; 
Auswanlen der zu der Punktlnformatlon 
nachstgelegenen Einstiegspunktlnformation; 
Umwandeln der ausgewahlten Elnstlegspunk- 
tinformation in eine Adressinformation entspre- 
chend elner der Umwandlungstabellen; 
Springen zu elnem Ort basierend auf der um- 
gewandetten Adresslnformation, und 
Decodieren und Wiedergeben des Sprunq- 
ziels. * 



10 



15 



20 



25 



mation (S_VOB_ENTN) 1st, wenn der Programm- 
fluss ein Standblldlnhalt ist. 

15. Optischer Dlskrecorder nach Anspruch 12, wobei 
die Einstiegspunktlnformation des welteren eine 
Textinformatlon (PRM_TXTI) aufweist, und die 
Speichereinrichtung die Textinformatlon erzeugt 
und speichert. 

16. Optisches Dlskaufzelchnungsverfahren zum Auf- 
zeichnen auf die optische Scheibe nach Anspruch 
2, mlt den Schritten : 

Empfangen elner Einstiegspunktinforrnaticns- 
eingabe; 

Erzeugen elner Adresslnformation zu dem Zelt- 
punkt, an dem die Einstiegspunktlnformation 
empfangen wlrd; 

Umwandeln der Adressinformation in eine Ein- 
stiegspunktlnformation In dem Programmfluss 
entsprechend einer der Umwandlungstabellen- 
Voriibergehendes Speichern der Einstiegs- 
punktlnformation; und 

Aufzeichnen der gespeicherten Efnstiegpunkt- 
information auf die optische Scheibe. 



Revendications 



12. Optischer Dlskrecorder zum Aufzeichnen auf eine 
optische Scheibe nach Anspruch 2, mlt: 

elner Schnittstelle (7801) zum Empfangen ei- 
ner Elnstiegspunktinformatlonseingabe; 
einer Einrichtung (7B04, 7806) zum Erzeugen 
einer Adresslnformation zu dem Zeltpunkt, an 
dem die Einstiegspunktlnformation empfanqen 
wlrd; 

einer Umwandlungseinrichtung (7802) zum 
Umwandeln der Adresslnformation In elne Ein- 
stiegspunktlnformation in dem Programmfluss 
entsprechend einer der Umwandlungstabellen; 
einer Speichereinrichtung (7802) zum vorfiber- 
gehenden Speichern der Einstiegspunktlnfor- 
mation; und 

ei ner Antriebsei n richtung (7808) zum Aufzeich - 
nen der gespeicherten Einstiegspunktlnforma- 
tion auf die optische Scheibe. 

13. Optischer Dlskrecorder nach Anspruch 12, wobei 
die Punktlnformatlon eine Zeltinformation 
(EP__PTM) ist, wenn der Programmfluss ein Be- 
wegtbildinhalt ist. 

14. Optischer Dlskrecorder nach Anspruch 12, wobei 
die Punktinformation eine Standblldnummemintor- 
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Disque optique memorisant une suite de program- 
mes de contenu audiovisual, des informations de 
gestion de programmes d'origine pour gerer la re- 
production de la suite de programmes, des Informa- 
tions de gestion de iiste de restitution pour gerer la 
reproduction d'au moins une partie de la suite des 
programmes et une table de conversion numero- 
adresse. 

dans lequel ladite suite de programmes et ladl- 
te partie de la suite de programmes contien nent 
chacun une pluralite d'images fixes, cheque 
image fixe ayant une tallle de donnees 
differente ; 

lesdites Informations de programmes d'origine 
contenant : 

des premieres informations de numero de 
debut (S_E_VOB_ENTN) representant un 
numero de debut d'une image fixe a partir 
de laquelle la reproduction du programme 
d'origine commence ; 

des premieres informations de numero de 
fin (S_E_VOB_ENTN) representant un nu- 
mero de fin d'une image fixe a partir de la- 
quelle la reproduction du programme d'ori- 
gine se termine;et 
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des premieres informations de points d'en- 
tree qui doivent etre etablis pour la suite de 
programmes pour acces et reproduction 
arbitrages, lesdites premieres informations 
de points d'entree comprenant des premie- 5 
res informations de numero (S_C_EPI) re- 
presentant un numero d'une image fixe 
contenue dans la suite des programmes ; 

lesdites informations de liste de restitutions io 
contenant : 

des secondes informations de numero de 
debut (S_S_VOB_ENTN) representant un 
numero de debut d'une image fixe a partir is 
de laquelle la reproduction de ladlte partle 
de la suite de programmes commence ; 

des secondes informations de numero de 
fin (S_E_VOB_ENTN) representant un nu- 20 
mero de fin d'une image fixe a laquelle la 
reproduction de ladlte partie de la suite de 
programmes se termlne ; et 

des secondes informations de points d'en- 25 
tree qui doivent etre etablis pour ia suite de 
programmes pour acces et reproduction 
arbitrages, lesdites secondes informations 
de points d'entree comprenant des secon- 
des informations de numero (S_C_EPI) re- 30 
presentant un numero d'une image fixe 
contenue dans ladlte partie de ia suite des 
programmes ; 

ladite table de conversion numero-adresse 
(Entrees_S_VOB) definlssant une relation en- 
tre le numero de I'image fixe et le taiile de don- 
nees de I'image fixe pour convertir le numero 
de I'image fixe et une adresse sur le disque op- 
tique pour i'image fixe. 40 

Disque optique selon la revendlcation 1, dans le- 
quel ladite suite de programmes et ladite partie de 
ia suite de programmes contiennent en outre cha- 
cun une image animee ; 45 

lesdites informations de programme d'origine 
contenant en outre : 

des premieres informations de temps de so 
debut (C_V_S_PTM) representant un 
temps de debut de I'image animee a partir 
de laquelle la reproduction du programme 
d'origine commence ; et 

55 

des premieres infommations de temps de 
fin (C_V_E_PTM) representant un temps 
defin de I'image animee a partir de laquelle 



ia reproduction du programme d'origine se 
termine; 

iesdites premieres Informations de point 
d'entree comprenant, en outre, des pre- 
mieres informations de temps (M_C_EPI) 
representant le temps auquel I'image ani- 
mee contenue dans ie programme d'origi- 
ne est reproduite ; 

lesdites informations de gestion de liste de res- 
titutions contenant en outre : 

des secondes informations de temps de 
debut (C_V_S_PTM) representant un 
temps de d6but de I'image animee a partir 
de laquelle la reproduction de ladite partie 
de ia suite de programmes commence; 

des secondes Informations de temps de fin 
(C_V_E_PTM) representant un temps de 
fin de I'image animee a laquelle la repro- 
duction de ladlte partie de la suite de pro- 
grammes se termine; 

lesdites secondes Informations de point d'en- 
tree comprenant, en outre, des secondes infor- 
mations de temps (M_C_EPI) representant le 
temps auquel I'image animee contenue dans 
ladite partie de ia suite de programmes est 
reproduite ; et 

I edit disque optique etant enreglstre en outre 
avec une table de conversion temps -adresse 
(TMAP) qui definit une relation entre le temps 
de reproduction et une adresse sur le disque 
optique pour I'image animee pour convertir le 
temps de reproduction et I'adresse pour I'image 
animee. 

3. Disque optique selon la revendlcation 2, dans le- 
quel lesdites Informations de programme d'origine 
et lesdites informations de gestion de liste de resti- 
tutions comprennent chacune des informations de 
type cellule (C_TY) indiquantsi une cellule, qui est 
prevue pour definlr ladlte suite de programmes ou 
ladite partie de la suite de programmes est une eel- 
iulepourtransporter des images fixes ou une cellule 
pour transporter une image animee. 

4. Disque optique selon ia revendication 1, dans le- 
quel chacune des premieres et secondes informa- 
tions de point d'entree comprennent des informa- 
tions de texte (PRMJTXTI) representant les conte- 
nus de chacune des premieres et secondes infor- 
mations de point d'entree. 

5. Disque optique selon ia revendication 4, dans le- 
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quel chacune des premieres et secondes Informa- 
tions de point d'entree comprenant des informa- 
tions du type point d'entree (EP_TY) Indlquant la 
presence ou I'absence d'informations de texte. 

Disque optlque selon la revendlcatlon 1, dans le- 
quel lesdites informations de gestion de liste de res- 
titutions comprennent pour chacune d'une plurality 
des parties de ladite suite de programmes, les se- 
condes informations de numero de debut, les se- 
condes informations du numero de fin et les secon- 
des informations de point d'entree. 

7. Lecteur de disque optlque pour reproduce un dis- 
que optlque selon la revendication 2, comprenant : 

un moyen de memorisation (7802) pour lire et 
rnemoriser les informations de point d'entree a 
partir du disque optlque; 

un decodeur (7806) pour decoder la suite des 
programmes et generer des informations 
d'adresses pendant la reproduction de la suite 
de programmes ; 

un moyen de conversion (7802) pour convertir 
les informations d'adresse en Informations de 
point dans la suite de programmes en confor- 
mity avec I'une queiconque des tables de 
conversion ; 

un moyen de selection (7802) pour selection- 
ner les Informations de point d'entree les plus 
proches des Informations d'adresse en confor- 
mity avec i'une queiconque des tables de 
conversion ; et 



un moyen d'unlte de disque (7808) pour sauter 
a un emplacement sur la base des informations 
d'adresse converties; 40 

dans lequel le decodeur decode et reprodult a 
partir de ladite destination du saut. 



10 



Lecteur de disque optlque selon la revendication 7, 
dans lequel les Informations de point sont des infor- 
mations de temps (EP_PTM) lorsque ia suite de 
programmes est acontenu d'image animee. 

Lecteur de disque optique selon la revendication 7, 
dans lequel les informations de point sont des infor- 
mations de numero d'image fixe (S_VOB_ENTN) 
lorsque la suite des programmes est a contenu 
d'image fixe. 

Lecteur de disque Dptique selon ia revendication 7, 
dans lequel les informations de point d'entree com- 
prennent, en outre, des informations de texte 
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(PRM_TXTI) et le decodeur reprodult en outre les 
informations de texte. 

1 1 . Precede de reproduction de disque optique pour re- 
produce un disque optique selon la revendication 
2, comprenant les etapes consistant a : 

lire et rnemoriser les informations de point d'en- 
tree a partir du disque optique ; 

decoder la suite de programmes et generer les 
informations d'adresse pendant ia reproduction 
de la suite de programmes ; 

convertir les informations d'adresses en infor- 
mations de point dans ia suite des programmes 
en conformite avec I'une queiconque des ta- 
bles de conversion ; 

selectionner les informations de point d'entree 
les plus proches des informations de point ; 

convertir les Informations de point d'entree se- 
lection nees en informations d'adresse en con- 
formity avec I'une queiconque des tables de 
conversion ; 

sauter a un emplacement sur la base des infor- 
mations d'adresse converties ; et 

decoder et reproduce a partir de la destination 
du saut. 

12. Enregistreurde disque optique pour enregistrersur 
un disque optique selon la revendication 2, 
comprenant : 

une Interface (7801) pour recevoir I'entree des 
Informations de point d'entrye ; 

un moyen (7804, 7806) pour generer des Infor- 
mations d'adresse au moment ou les Informa- 
tions de point d'entr6e sont recues ; 

un moyen de conversion (7802) pour convertir 
les Informations d'adresse en Informations de 
point dans ia suite de programmes en confor- 
mity avec I'une queiconque des tables de 
conversion ; 

un moyen de mymorisatlon (7802) pour memo- 
riser temporairement les informations de point 
d'entree ; et 

un moyen d'unite de disque (7808) pour enre- 
gistrer les informations de point d'entrye me- 
morisees sur le disque optique. 
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13. Enregistreur de disque optique selon la revendica- 
tion 12, dans iequel les informations de point sont 
des informations temporelles (EP_PTM) lorsque la . 
suite des programmes est a contenu d'image ani- 
mee, 5 



14. Enregistreur de disque optique selon la revendica- 
tion 12, dans Iequel les informations de point sont 
des Informations de numero d'image fixe 
(S_VOB_ENTN) lorsque la suite des programmes io 
est a contenu d'image fixe, 



15. Enregistreur de disque optique selon ia revendica- 
tion 12, dans Iequel les informations de point d'en- 
tree comprennent, en outre, des Informations de f* 
texte (PRM_TXTI) et le moyen de memorisation ge- 
nere et memorise lesdites informations de texte. 

16. Procede d'enregistrement de disque optique pour 
enreglstrementsur le disque optique selon tareven- 20 
dication 2, comprenant les etapes consistant a : 

recevolr une entree des Informations de point 
d'entree; 

25 

genererdes Informations d'adresseau moment 
ou les informations de point d'entree sont 
recues ; 

convertir les informations d'adresse en infor- 30 
mations de point d'entree dans )a suite des pro- 
grammes en conformlte avec Tune quelconque 
des tables de conversion ; 



memorisertemporairement les informations de 35 
points d'entree ; et 



enreglstrer les informations de points d'entree 
memorisees sur le disque optique. 
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